From the SelectedWorks of Lara D. Guercio

May 2013

Climate Change Adaptation and Coastal Property
Rights: A Massachusetts Case Study

Contact
Author

Start Your Own
SelectedWorks
Available at: http://works.bepress.com/lara_guercio/2

Notify Me
of New Work

Climate Change Adaptation and Coastal Property Rights:
A Massachusetts Case Study
By Lara D. Guercio*
Abstract: This article examines how existing state laws, including coastal property law
and public trust doctrines, are likely to create challenges for the implementation of adaptation
strategies proposed to address the effects of climate change, specifically accelerated sea level
rise, increased coastal flooding and storm-related erosion, on the location of coastlines and
related natural resource areas, such as beaches, coastal wetlands and tidelands. The article uses
Massachusetts, with its highly evolved body of coastal property law and public trust doctrine, as
a case study. Mindful of U.S. Supreme Court takings doctrine, the article analyzes the likely
legal challenges to climate change adaptation strategies recently proposed for Massachusetts’s
coastal zone and concludes with some preliminary suggestions to balance private property rights
with the emerging public policy imperative for climate change adaptation.
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I.

Introduction

The intersection of climate change, its effects including accelerated sea level rise (SLR)
on coastal areas and shorelines, and the Supreme Court’s takings jurisprudence will likely throw
into heightened relief traditional state-based littoral or coastal property rights. These rights
include common law property interests associated with accretion, reliction, and avulsion. U.S.
coastal property law is further complicated by deeply-rooted, state-specific public trust doctrines,
which in their broadest terms reserve either specific or more general public rights of use and
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access along traditionally defined coastlines. However, both these common law rights, as well as
existing state statutes which incorporate these legal principles, were judicially crafted and
legislatively enacted when neither the existence nor forecasted effects of climate change on
coastal development and natural areas were experienced or remotely anticipated.
To date, neither Massachusetts statutes nor case law have yet specifically addressed
whether the Commonwealth’s public trust doctrine, which provides use-specific public access for
fishing, fowling and navigation on and over “Private Tidelands” (located above the historic mean
low tide line), will migrate landward when sea level rise accelerates over historic baselines. This
process is likely to accelerate due to the effects of global warming and climate change, which
have been scientifically documented to be caused primarily by anthropogenic activities, namely
human use of fossil fuels.1 It is also unclear what legal significance shifts in coastlines
accelerated by climate change will have on the location of existing property boundaries, and
whether existing legal doctrines related to accretion (the gradual and imperceptible enlargement
of riparian or littoral lands by coastal processes such as currents and tides) and reliction (the
gradual and imperceptible erosion of these same lands) or avulsion (which includes events that
cause sudden and perceptible change in land), should apply.
Even in the absence of observed and widely predicted climate change, the varied 1500mile coastline of Massachusetts has historically and presently continues to exist as a dynamic
equilibrium between land and sea, shaped by the natural forces of wind and waves, as well as
human land uses, activities and development. Coastlines naturally shift and change in response
to relative shoreline shape and position, availability of sediment, periodic increases in wind and
wave energy, as well as historically slowly rising sea levels.2 The effects of climate change
under all current climate modeling scenarios will accelerate changes in the already dynamic
character of the coastlines of the Commonwealth,3 and threaten coastal and estuarine resource
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1 Intergovernmental Panel on Climate Change (IPCC), Synthesis Report, Summary for Policymakers, in CLIMATE
CHANGE 2007: IMPACTS, ADAPTATION AND VULNERABILITY. CONTRIBUTION OF WORKING GROUP II TO
FOURTH ASSESSMENT REPORT OF THE IPCC 1, 5-6 (M.L. Parry, O.F. Canziani, J.P. Palutiokf, P.J., van der
Linden and C.E. Hanson, eds., Cambridge University Press, 2007) [hereinafter IPCC CLIMATE CHANGE 2007],
available at: http://www.ipcc.ch/pdf/assessment-report/ar4/syr/ar4_syr_spm.pdf. See also U.S. Climate Change
Science Program (U.S. EPA, USGS, NOAA, and U.S. DOT), COASTAL SENSITIVITY TO SEA LEVEL RISE: A
FOCUS ON MID-ATLANTIC REGION 42 (2009) [hereinafter U.S. CCSP].
2 Mass. Coastal Hazards Comm., PREPARING FOR THE STORM: RECOMMENDATION FOR MANAGEMENT OF RISK FROM
COASTAL HAZARDS IN MASS. 1 (2007).
3 Id. at 3. This report states that records of tide gauges around Boston, Woods Hole, and Nantucket indicate that
relative sea level (e.g., combination of rising water surface with land surface with land subsidence) has risen
approximately 10 inches over the past 100 years, and the IPCC predicts that SLR and its risk to coastal
resources will accelerate over the next 100 years. As included herein, conservative projections of SLR by end
of century range from 4-21 inches, while projections given a higher emissions scenario range from 8-33 inches.
See also Executive Office of Energy and Environmental Affairs (EEA) and the Adaptation Advisory
Committee, MASSACHUSETTS CLIMATE CHANGE ADAPTATION REPORT 15-17 (2011) [hereinafter EEA
2

areas, including beaches, dunes, salt marshes and tidal flats.4 These areas not only serve as
habitat and breeding grounds for fish and wildlife, but also support traditional human activities
of fishing, fowling and navigation, which are protected by the Commonwealth’s public trust
doctrine. Coastal areas, particularly beaches, are also popular venues for a range of recreational
activities. Many of coastal features, such as dunes, barrier islands and wetlands, help attenuate
coastal flooding and serve as natural buffers between the sea and adjacent private development,
public infrastructure and inland communities.5 Finally, Massachusetts’s coastline continues to
be a desirable location for private residential development, as well as necessary location for both
commercial and also recreational water-dependent activities and uses tied to navigation.
The frequency and intensity of legal challenges over the highly sensitive balance between
private and public coastal or littoral property rights will likely increase in anticipation of and
reaction to changes in coastlines significantly accelerated by the effects of climate change,
including SLR. As coastlines begin to shift more rapidly, coastal property owners, including
private individuals and entities, as well as the Commonwealth, the City of Boston, and affected
coastal municipalities will very likely find it necessary to consider whether to resist, increase
their resilience to (both physically and socially), or ultimately retreat from the encroaching sea.
Due to changing and increasingly variable environmental baseline conditions, a pressing and
increasingly urgent need exists for private landowners, as well as state and local governments, to
plan for (instead of merely react to) the reasonably anticipated effects of climate change on
existing and future coastal development, as well critical natural resources, to safeguard the
health, safety and welfare of affected citizens and coastal properties.
However, despite the clear need for adaptation in the face of widely anticipated climate
change, recent federal and state cases, including the U.S. Supreme Court’s 2010 decision in Stop
the Beach Renourishment Inc. v. Florida Dept. of Envtl. Protection,6 highlight some of the legal
claims likely to be raised by other landowners faced with more frequent and abrupt physical
changes in coastlines along or near to their properties. Additionally, private property owners will
likely challenge the constitutionality of state and local laws that restrict coastal development,
redevelopment and/or require the conservation of undeveloped uplands to accommodate the
landward migration of coastal natural areas and associated fish and wildlife habitat due to SLR.
This article reviews the existing “background principles” of Massachusetts law that relate
to coastal property rights and this state’s public trust doctrine. It finds that the long-standing
common law principles incorporated into state property law (by historic judicial precedent and
existing statutes) will likely be strained by property owners’ and the Commonwealth’s attempts
to adapt to the effects of climate change, including SLR. Over time, as the effects of climate
Adaptation Report], available at: http://www.mass.gov/eea/air-water-climate-change/climate-change/climatechange-adaptation-report.html (which includes more current SLR modeling and projections). .
4 EEA, supra, at 17, 44, and 115.
5 Id. at 108.
6 Stop the Beach Renourishment Inc. v. Fla. Dep’t of Envtl. Prot., 130 S. Ct. 2592, 2613 (2010) (unanimously
holding that a challenged Florida Supreme Court decision that upheld the State of Florida’s Beach and
Shoreline Preservation Act and the implementation of state-approved beach renourishment projects did not
contravene the established property rights of the plaintiff’s members, and thus the State of Florida had not taken
private property without just compensation and in violation of the Fifth and Fourteenth Amendments of the U.S.
Constitution).
3

change become more frequently experienced, the application of these existing principles of law
may become so stressed by increasingly shifting environmental conditions that they can no
longer serve the equitable considerations for which it was originally created (judicially or
legislatively) to address. Therefore, this article identifies the social need for new legislation,
including amendments to the Massachusetts Public Waterfront Act of 1866 (or Chapter 91), to
democratically rebalance valuable public and private coastal property rights and associated
interests with specific consideration for the broad international scientific consensus on climate
change and its effects, including accelerated SLR. Additionally, state regulations and policies
developed to implement the Commonwealth’s recent environmental legislation, including the
Global Warming Solutions Act of 2008, should to be used to proactively plan for and help
manage not only the reduction of anthropogenic or human-created greenhouse gas (GHG)
emissions, but also the likely effects of climate change including SLR, while at the same time
still respecting existing private coastal property interests and affected landowners’ reasonable,
investment-backed expectations in the continued and future use of valuable coastal real estate.
II.

Climate Change and Likely Effects on Coastlines

In recent years, consensus has solidified within the U.S. and international scientific
communities that the planet has entered a period of predominately human-influenced global
warming and climate change.7 Specifically, leading climate scientists agree that, “Warming of
the climate system is unequivocal, as is now evident from observations of increases in global
average air and ocean temperatures, widespread melting of snow and ice, and rising global
average sea level.”8 Further, scientists have found that the global warming and climate change
“observed over the past 50 years is due primarily to human-induced emissions of heat-trapping
gases … mainly from the burning of fossil fuels (coal, oil, and gas), with important contributions
from the clearing of forests, agricultural practices, and other activities.”9 The observed and
predicted effects of global warming and related climate changes on coastlines include accelerated
relative or localized sea level rise, increased frequency and severity of damaging storm surges
and associated coastal flooding, amplified storm-related shoreline erosion, and the permanent
inundate of low-lying coastal areas, including floodplains and coastal wetlands.10
A.

Accelerated Sea Level Rise

After at least 2,000 years of little change, global sea level rose by roughly 8 inches over
the past century, and satellite data over the last 15 years show sea level rising at a rate roughly
double the rate observed over the last century.11 Records of tide gauges around Boston, Woods
Hole, and Nantucket indicate that relative sea level (the combination of rising water surface with
7 EEA, supra note 3, at 12.
8 IPCC, supra note 1, at 2.
9 Thomas R. Karl, Jerry M. Melillo and Thomas C. Peterson, Global Climate Change Impacts in the U.S., 9 (2009)
(this report was produced under the Federal Advisory Committee Act, for the Subcommittee on Global Change
Research, at the request of the U.S. Government).
10 EEA, supra note 3, at 16-17. See also P.C. Frumhoff, J.J. McCarthy, J.M. Melillo, S.C. Moser, and D.J.
Wuebbles, CONFRONTING CLIMATE CHANGE IN THE U.S. NORTHEAST: SCIENCE, IMPACTS, AND SOLUTIONS, 15
(2007).
11 Karl et al., supra note 9, at 18.
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localized land surface subsidence) has risen approximately 10 inches over the past 100 years.12
As detailed in scientific assessments and reports, accelerated SLR due to human-induced global
warming and climate change is caused by the combination of ocean water expanding as its
temperature rises, and the melting of glaciers and the Earth’s major ice sheets. 13 In
Massachusetts, these factors are further amplified by localized land subsidence and shifting
water currents.14 Current rates of SLR and the varied projections for accelerated trends over the
21st century present significant threats to the coastal communities of Massachusetts.15
Projecting future global as well as localized relative SLR present challenges because,
while scientists can now accurately model contributions of thermal expansion and melting
glaciers to SLR, complex processes controlling the seaward movements and melting of polar ice
sheets are less understood and thus harder to model.16 But, despite these present uncertainties,
per the IPCC’s 2007 Assessment, continued greenhouse gas emissions at or above current rates
would cause further warming and induce many changes in the global climate system during the
21st century that would very likely (e.g., with greater than 90% certainty) be larger than those
observed in the 20th century. 17 Due to current limits in scientific certainty of some important
drivers of SLR, the IPCC’s 2007 report does not assess the likelihood or provide a best estimate
for the upper bounds of SLR. Notably, while the IPCC’s projections for global SLR include
contributions from increased Greenland and Antarctic ice flows at rates observed for 1993-2003,
these projections do not include estimates for future changes in polar ice sheet flow rates.18
Due in part to the variables and current scientific uncertainties identified above, SLR
projections for the 21st century are evolving rapidly. While the IPCC’s projections are widely
viewed as conservative, they are also highly credible and internationally recognized.19 Based on
several different greenhouse gas (GHG) emission scenarios, the IPCC projects SLR by 2100 to
be: 7 inches with low emissions, 19 inches under mid emissions, and 23 inches with high
emissions. However, estimates of SLR using the same projections as the IPCC but adding in
physically plausible ice sheet melt or deterioration rates predict much higher global SLR under
all emission scenarios (e.g., 31 inches under low emissions, 33 inches under mid emissions, and
79 inches under high emissions).20 Additionally, other recent studies also predict that the
Massachusetts, along with other affected coastlines in the Northeast U.S., may experience
additional SLR above the global mean due to changes in the strength of the Atlantic sea currents,
of which the Gulf Stream is a part.21

12 Mass. Coastal Hazards Comm., supra note 2, at 3.
13 Karl et al., supra note 9, at 18. See also Frumhoff et al., supra note 10, at 16.
14 EEA supra note 3, at 15-16.
15 Id.
16 Id. at 25.
17 IPCC, supra note 1, at 7-8.
18 Id.
19 EEA, supra note 3, at 16.
20 Id. (citing to Pfeffer et al., 2008).
21 Id. (citing to Yin et al., 2009; Hu et al., 2009).
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B.

Increased Frequency and Extent of Storm-Related Coastal Flooding

The vulnerability of coastal areas to storm surges and waves depends on land subsidence,
changes in storminess, and SLR.22 Along the U.S. East Coast, although there has been no
significant long-term change observed in storm climatology to date, storm surge impacts, such as
coastal flooding, have increased due to relative SLR.23 SLR, in combination with other
important influencing factors such as existing coastal development, already has significantly
affected many U.S. coastal areas. Specifically, current flood data shows that flooding of lowlying regions by storm surges and spring tides is becoming more frequent.24
Combined with accelerated SLR, present storm climatology and storm surge frequency
distributions lead to forecasts of more severe coastal flooding, with higher potential flood levels
and more frequent flooding at levels rarely experienced today.25 Studies looking at coastal
flooding along the U.S. Northeast and Massachusetts coastlines, using “relatively conservative”
SLR projections in the IPCC’s 2007 Assessment, show substantial increases in the frequency of
today’s 100-year floods, which are expected by the middle of the 21st century to occur on
average every 2 to 3 years in Boston (under the IPCC’s current high and low emission scenarios
respectively), and every year or 2 on average in Boston by 2100 (under both high and low
emission scenarios), as well as increases in today’s 100-year maximum flood height (by at least 2
additional feet of flood height in Boston under high emission scenarios by 2100).26 Further,
researchers note that these projections are based on changes in SLR alone, and do not include
other potential climate change induced shifts in shoreline position; changes in storm frequency,
intensity or track; or the accelerated melting of polar ice sheets, especially those in Greenland.27
C.

Coastal Erosion of Beaches, Banks and Dunes

According to the IPCC, SLR over the last 100 to 150 years is probably contributing to
coastal erosion in many places, including the U.S. East Coast, where 75% of the coastal
shoreline removed from the influence of spits, tidal inlets and engineering structures is eroding.28
Coastline erosion is already considered a severe problem in many parts of the U.S. Northeast,29
and in Massachusetts, annual coastal shoreline change is generally shown to be moderately
eroding to the north of Boston, and severely eroding along the Commonwealth’s southern
shores.30 In addition to historic SLR, coastal erosion is also driven by other natural factors and

22 Cynthia Rosenzweig, Gino Casassa, et al., 2007: Assessment of observed changes and responses in natural and
managed systems, in IPCC CLIMATE CHANGE 2007 80, 92.
23 Id.
24 U.S. CCSP, supra note 1, at 64.
25 Christopher B. Field, Linda D. Mortsch, et al., 2007: North America, in IPCC CLIMATE CHANGE 2007 618, 630.
26 Frumhoff et al., supra note 10, at 19. See also Paul Kirshen, Kelly Knee and Matthias Ruth, Climate change and
coastal flooding in Metro Boston area, CLIMATE CHANGE (2008) [no pages numbers included in article] (for
estimates for coastal flooding in Boston).
27 Id.
28 Rosenzweig, et al., supra note 22, at 92.
29 Frumhoff et al., supra note 10, at 25.
30 Id.
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physical processes, such as waves, sediment supply, and local land subsidence,31 human activity
(dredging, dams, coastal engineering), and the geological charter of the coast and near shore. 32
Nationally, U.S. federal agencies predict that coastal erosion will probably increase as
sea level rises at rates higher than those that have been observed over the past century.33 The
exact manner and rates at which these changes are likely to occur will depend on the character of
coastal landforms (e.g., barrier islands, cliffs) and other influencing physical coastal processes.
But, in sandy shore environments, it is considered virtually certain that coastal headlands, spits,
and barrier islands will erode at a faster pace in response to future SLR.34 In Massachusetts,
coastal erosion and beach loss is occurring on parts of Cape Cod. For example, the south shore
of Nantucket Island, which has lost a total of 0.5 mile of land to the Atlantic Ocean since
colonial times, is now eroding at about 15 feet per year.35
While there is strong scientific consensus that climate change is accelerating SLR and
affecting coastal regions, there are still many uncertainties for any detailed predictions on how
coastlines will respond to future SLR in combination with other physical processes and driving
factors.36 Due to the complex interactions between these factors, it is generally difficult for
coastal scientists to predict how shorelines will change in response to SLR. But, despite these
uncertainties, coastal erosion as influenced by accelerated SLR, may present significant
problems for coastal properties, as the rate of erosion is typically several orders of magnitude
greater than the vertical rise in sea level itself,37 and the results of such erosion could thus be
more dramatic than accelerated SLR alone. Finally, there are presently some scientific opinions
that barrier islands, wetlands (discussed further below), and other parts of coastal systems may
have tipping points, such that when certain limits or thresholds are exceeded, these coastal
landforms will become unstable and undergo large, rapid and largely irreversible changes.38
D.

Loss/Migration of Coastal Wetlands

In the U.S. Northeast, coastal wetlands, like sandy beaches, barrier islands and other
coastal areas, are already threatened by relative SLR.39 However, over the past several thousand
years, marshes located along the Northeast’s Atlantic coastline have been able, through natural
coastal processes, to accumulate or accrete sufficient sediment and organic matter to maintain
their elevation in the face of gradual SLR.40 These coastal wetlands historically and currently
provide key ecological functions and services, including buffering coastal areas from the effects
31 Id.
32 U.S. CCSP, supra note 1, at 67.
33 Id. at 27.
34 Id.
35Frumhoff et al., supra note 10, at 27.
36 Id.
37 Frumhoff et al., supra note 10, at 25.
38 U.S. CCSP, supra note 1, at 88.
39 Frumhoff et al., supra note 10, at 27.
40 Id. at 28. See also U.S. CCSP, supra note 1, at 191-93, and 196-204 (for a more detailed review of vertical

development of coastal wetlands and the influence of climate change)/
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of waves, flooding and erosion; filtering out of pollutants and nutrients before they reach ocean
waters; and serve as nursery grounds for commercially valuable fish and shellfish, as well as
habitat for waterfowl, migratory birds, and many threatened and endangered wildlife species.41
Coastal wetlands, including salt marshes which are located high spring tide and mean tide
of protected coastal shores,42 are particularly sensitive to long-term SLR and climate change, as
their location is intimately linked to sea level and are at risk of inundation.43 While some salt
marshes in less developed areas have some potential to keep pace with SLR (to some limit)
through vertical accretion,44 with accelerated SLR related to climate change, it is anticipated that
salt marshes and other important coastal resource areas will be lost and predicted reduction of
sediment load will limit the ability of these areas to maintain accretion at a rate that could match
SLR.45 In more developed areas, rates of wetland loss are predicted (with high confidence) to
increase with accelerated SLR due in part to ‘coastal squeeze’ or human development and
activities, as well as existing localized physical characteristics (such as slope and wave energy),
which constrain landward migration of wetlands, and will exacerbate wetland losses.46
Losses of ecological functions associated with coastal wetlands (e.g., providing flood
control, buffering storm surges, protecting water quality, and serving as fish and wildlife nursery
areas) will also have important societal consequences,47 specifically, leaving developed and
urbanized coastal areas more vulnerable to flooding and storm-related erosion, allowing more
pollutants to enter and contaminate coastal waters, reducing the habitat quality of these highly
productive natural areas many bird and animal species, and also threatening commercially
significant fish and shellfish populations.48 Nationally, scientists have found that is virtually
certain tidal wetlands already experiencing submergence by SLR will continue to lose ground to
the sea in response to future accelerated SLR and changes in other climate and environmental
drivers, and also that an overall increase in tidal wetland area in the U.S. over the next 100 years
is very unlikely, given current wetland loss rates and the relatively few successful examples of
the natural development of new tidal wetlands.49
III.

Adaptation by Coastal Communities and in Coastal Areas

There is an extensive and increasing large body of literature published internationally,
nationally and locally on ways that society and specifically coastal communities can prepare and
plan for adaptation to the anticipated and predicted effects of climate change on coastal areas,

41 Id. See also EEA, supra note 3, at 114-15.
42 EEA, supra note 3, at 44.
43 Robert J. Nicholls, Poh Poh Wong, et al., 2007: Coastal systems and low-lying areas, in IPCC CLIMATE CHANGE
2007 316, 328.
44 Field, et al., supra note 25, at 630.
45 EEA, supra note 3, at 44.
46 Nicholls et al., supra note 43, at 329. See also U.S. CCSP, supra note 1, at 204-206 (which details the physical
factors that will influence the likelihood of successful horizontal migration of coastal wetlands).
47 U.S. CCSP, supra note 1, at 29.
48 Frumhoff et al., supra note 10, at 28.
49 U.S. CCSP, supra note 1, at 191 and also see Chapter 4 generally (regarding coastal wetland sustainability).
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including on existing and future human development and coastal natural resource areas.50 While
in no way a comprehensive review of the current literature on adaptation planning, this section
provides an overview of possible adaptation responses or options which may be utilized by
communities as climate change and its effects on coastal communities, coastlines and coastal
resource areas becomes increasingly apparent and experienced over the 21st century, including:
protection/resistance, accommodation/resilience, and mandatory retreat/relocation.
While it is generally recognized that adaptation for coastal areas will be more changing in
developing counties than in developed countries such as the U.S. due to social constraints,
limited financial resources and overall lack of adaptive capacity,51 it has also observed in the
IPCC’s 2007 Assessment that in North America, adaptation to coastal hazards even under
present climate conditions is also often inadequate, and readiness for increased exposure by
coastal communities is generally poor.52 More specifically, about 80% of North Americans live
in urban areas, and while largely shielded from the natural environment by technical systems and
engineered infrastructure, devastating effects of Atlantic hurricanes in the early 21st century, such
as Katrina in 2005, illustrate the vulnerability of existing public and private infrastructure and
systems, as well as an overall lack of readiness by individuals and communities in general for the
effects of coastal hazards,53 which are anticipated to increase in frequency due to global warming
and climate change.54 Based on the existing scientific data and climate change predictions
reviewed in Section II, it appears increasingly clear that the citizens of Massachusetts, along with
those in other U.S. states and local political communities (e.g., cities, counties, towns), presently
stand at (or are quickly approaching) a critical timing threshold for effectively planning for and
implementing measures required for successful adaptation of existing private and public
development, land uses, and infrastructure in the face of climate change, specifically as discussed
herein in coastal regions affected by accelerated SLR. Coastal adaptation responses include
managing coastal systems to reduce risks related to current climate extremes and variability as
well as adapting to climate change.55 As described by the IPCC,
Adaptation to climate change takes place through adjustments to reduce vulnerability
or enhance resilience in response to observed or expected changes in climate and
50 See IPCC, supra note 1, at 14-19. See also Kirshen et al., supra note 26; Nicholls et al., supra note 43, at 317,

340-45; W. Neil Adger, Shardul Agrawala, M. Monirul Qader Mirza, et al., 2007: Assessment of adaptation
practices, options, constraints and capacity, in IPCC CLIMATE CHANGE 2007 719-43; U.S. EPA, Coastal Areas &
Impacts, http://www.epa.gov/climatechange/impacts-adaptation/coasts.html#impacts (last visited Sept. 9, 2012);
U.S. EPA, Climate Ready Estuaries, http://water.epa.gov/type/oceb/cre/index.cfm (last visited Sept. 9, 2012);
Northeast Regional Ocean Council, 2010 WORK PLAN: COASTAL HAZARDS RESILIENCE COMMITTEE (2010); City of
Boston, Boston Climate Adaptation Work Group, ADAPTATION RECOMMENDATIONS, Jan. 21, 2010, available at:
http://www.cityofboston.gov/Images_Documents/Adaptation%20Working%20Grouop%20Recommendations_tcm3
-16587.pdf; ; Drake Bennett, Defending Boston from the sea, BOSTON GLOBE, June 6, 2010; The Heinz Center (DC)
& Ceres (Boston), RESILIENT COASTS: A BLUEPRINT FOR ACTION (2009); Pew Center on Global Climate Change,
ADAPTATION PLANNING – WHAT U.S. STATES & LOCALITIES ARE DOING (2008); U.S. Coastal States Organization,
ROLE OF COASTAL ZONE MANAGEMENT PROGRAMS IN ADAPTATION TO CLIMATE CHANGE (2007).
51 IPCC supra note 1, at 12. See also Adger et al., supra note 50, at 719.
52 Field at al, supra note 25, at 623.
53 Id. at 625-26.
54 See supra, Section II.
55 Nicholls et al., supra note 43, at 341.
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associated extreme weather events. Adaptation occurs in physical, ecological and
human systems. It involves changes in social and environmental processes,
perceptions of climate risk, practices and functions to reduce potential damages or to
realize new opportunities. Adaptations include anticipatory and reactive actions,
private and public initiatives, and can relate to projected changes in temperature and
current climate variations and extremes that may be altered with climate change. In
practice, adaptations tend to be on-going processes, reflecting many factors or
stresses, rather than discrete measures to address climate change specifically. … [As
used by the IPCC] adaptation practices refer to actual adjustments, or changes in
decision environments, which might ultimately enhance resilience or reduce
vulnerability to observed or expected changes in climate. Thus, investment in coastal
protection infrastructure to reduce vulnerability to storm surges and anticipated sealevel rise is an example of actual adjustments.56
Within the metro Boston area, possible adaptation strategies in response to climate
change and predicted coastal flooding have been studied by Paul Kirshen and other researchers
involved in Climate’s Long-term Impacts on Metro Boston (or CLIMB), a multi-disciplinary,
research project conducted from 1999 to 2004 to assess the potential impacts of climate change
on infrastructure within metro Boston and to recommend adaptation strategies to prevent, reduce
and manage climate change related risks. Among other areas reviewed by its climate changerelated research, the CLIMB study analyzed how predicted accelerated SLR would likely affect
metro Boston’s existing built environment and infrastructure.57 The initial CLIMB study on
coastal flooding was expanded in later research to further assess the effects of climate change
and coastal flooding within metro Boston, specifically including coastal areas stretching from the
Town of Ipswich in the north to the Town of Duxbury, which is located south of Boston. 58
A.

Protection/Resistance

Protection and resistance strategies to climate change and its effects on coastlines,
specifically accelerated SLR, storm-relate d erosion and more frequent flooding include
increased reliance and use of “hard” engineering coastal structures including seawalls, bulkheads
and storm surge barriers (such as a combination of flap/sluice gates), categorized collectively by
Kirshen et al. under the “Build Your Way Out” scenario.59 Benefits of these adaptation
strategies are that they allow continued growth in floodplain areas, without climate change
related land use restrictions, as these areas are protected with retrofitted or new coastal protection
structures designed to withstand the accelerated SLR and increased coastal flooding predicted in
the 21st century. Drawbacks of this approach include the interruption in the natural movements
and replenishment of sediments to coastal resource areas, such as beaches, dunes and wetlands;
56 Adger et al., supra note 50, at 720.
57 See Paul H. Kirshen, William P. Anderson, and Ruth Matthais, Media Report Summary for CLIMATE’S LONGTERM IMPACTS ON METRO BOSTON (CLIMB), available at: climate-talks.net/2006.../CLIMB_Final_Reportprint-summary.pdf (undated); and Paul H. Kirshen, William P. Anderson, and Ruth Matthais, Climate Change
in Metropolitan Boston, 20(2) NEW ENGLAND J. OF PUBLIC POLICY, 89 (2005).
58 See Kirshen et al., supra note 26.
59 Id. See also Kirshen, Anderson & Matthais, supra note 57, at 2 (Media Summary) and 95. See also U.S. CCSP,
supra note 1, at 283-290.
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the creation of physical barriers to the horizontal, landward migration of these coastal natural
areas, such as wetlands as accelerated SLR occurs,60 and increased development density and risk
within floodplains areas if engineered solutions as designed for SLR predictions are ultimately
too low to protect against SLR that actually occurs over the 21st century.
As a “greener” alternative to adaptation via the hard engineering solutions described
above, “soft” engineering options include protection of existing natural barriers and resource
areas via beach nourishment and dune reconstruction.61 Advantages of soft coastal techniques
include that they: are considered to be more ecologically sensitive than hard engineering
solutions;62 allow in many cases for continued use of these coastal resource areas by fish and
wildlife (although projects need to be implemented in consideration of existing rare species
habitat); and are more likely to support the preservation of traditional public access along
shorelines and within tidelands,63 including Private and Public/Commonwealth Tidelands (as
defined and discussed in Section IV and V below). Disadvantages of soft engineering solutions
include: the frequency of repeated beach nourishment and reconstruction maintenance,64 which
is likely to increase as SLR accelerates and the frequency of coastal flooding increases; off-site
environmental impacts to sediment source/dredging locations;65 and that if the public does not
own in fee simple the beaches which are being artificially nourished with imported sediment,
frequent nourishment projects becomes a very questionable public investment in private property
and/or an increasingly expensive activity for private landowners to undertake and sustain.
B.

Accommodation/Resilience

Accommodation and resilience adaptation strategies have been generally described as a
stricter version of current FEMA floodplain regulations.66 This “Green” adaptation scenario
would require that all development located within the Federal Emergency Management
Agency’s (“FEMA”) mapped 100 and 500 year floodplains to be totally flood-proofed at time of
construction; current residential structures within these floodplain zones to be flood-proofed
upon resale and location of living space elevated above the first floor within the 100 year
floodplain and wet flood-proofing outside this FEMA zone (which would allow floodwaters to
enter the home but prevents structural damage); the future flood-proofing of existing industrial
and commercial buildings after they have been flooded;67 and so-called “rolling easements” for
traditional public access along shorelines and within tidelands landward onto adjacent private
property.68 The likely legality of some and illegality of other accommodation/resilience
60 See Kirshen et al., supra note 26.
61 MassDEP, BEACH NOURISHMENT, MASSDEP’S GUIDE TO BEST MANAGEMENT PRACTICES FOR PROJECTS IN

MASSACHUSETTS, 6 (Mar. 2007). See also U.S. CCSP, supra note 1, at 291.
62 Id.
63 U.S. CCSP, supra note 1, at 369.
64 See Kirshen et al., supra note 26 (wherein authors observe that maintenance of beach nourishment projects to

prevent foreshore erosion and undercutting can be high and necessary every 5 to 10 years). See also U.S.
CCSP, supra note 1, at 291.
65 See MassDEP, supra note 61, at 6.
66 See Kirshen et al., supra note 26.
67 Id.
68 Adger et al., supra note 50, at 722. See also U.S. CCSP, supra note 1, at 300-01; EEA, supra note 1, at 112.
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adaptation strategies, specifically those presently suggested by the Massachusetts Executive
Office of Environmental and Energy Affairs in its recently released Climate Change Adaptation
Report, are the primary subject of this article’s review of existing laws (both common law and
statutory-based) and its legal analysis in Sections IV and V.
C.

Mandatory Retreat/Relocation

Finally, proposed retreat/relocation adaptation strategies include: relocation of existing
development out of floodplains; no new buildings within floodplains and coastal areas identified
to be at risk to accelerated SLR and increased coastal flooding; no rebuilding of existing
development after flooding occurs; and no damage threshold below which private landowners
can repair instead of abandon their coastal property.69 However, property rights and land use
will often make retreat strategies difficult to achieve.70 In the U.S. and specifically within the
Commonwealth of Massachusetts, many of these mandatory retreat/relocation adaptation
strategies are very likely to trigger significant legal challenges, particularly where applied to
existing land uses, activities and coastal developments, given the state and federal jurisprudence
of the nature of private property rights, as further discussed and analyzed below.
IV.

Relevant Massachusetts Statutes and Regulations
A.

Massachusetts Bay Colonial Ordinance of 1641-47

Still recognized and repeatedly cited in waterfront property disputes today, the legacy of
the Massachusetts Bay Colonial Ordinance of 1641-47 plays an important role in shaping the
legally complex landscape of public and private rights to and ownership of tidelands within the
Commonwealth. Originally in the 1641 colonial Body of Libertyes, the Ordinance was first
codified in the 1649 Book of General Lawes and Libertyes. This Ordinance identifies and
continues to inform the types of public and private uses allowed in Private Tidelands (e.g.,
tidelands or flats located landward of the historic mean low water mark, or if lesser, 100 rods or
1650 feet from historic mean high water mark). The 1814 edition of public laws, entitled
“Ancient Charters and Laws of the Colony and Province of Massachusetts Bay,” was prepared
by Justice Joseph Storey and contains the Colonial Ordinance in its final form.71
The Colonial Ordinance provides specific public rights in the Private Tidelands, as well
as broad private rights of appropriation therein. For the public, the Ordinance found that, “Every
inhabitant who is a householder shall have free fishing and fowling in any great ponds, bays,
coves and rivers . . . unless the freemen of the same town or the general court have otherwise
appropriated them.”72 It also declares, “in all creeks, coves, and other places about and upon salt
water, where the sea ebbs and flows, the proprietor, or the land adjoining shall have propriety to
the low water mark, where the sea doth not ebb above a hundred rods, and not more wheresoever
it ebbs further: Provided, that such proprietor shall not by this liberty have power to stop or
69 See Kirshen et al., supra note 26. See also U.S. CCSP, supra note 1, at 296-302.
70 Adger et al., supra note 50, at 344.

71 ANCIENT CHARTERS AND LAWS OF THE COLONY AND PROVINCE OF MASSACHUSETTS BAY, as excerpted in
MOSES M. FRANKEL, LAW OF SEASHORE WATERS AND WATER COURSES: MAINE AND MASSACHUSETTS (1969).
72 ANCIENT CHARTERS AND LAWS at Sect. 2 (1814) (emphasis added).
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hinder the passage of boats or other vessels, in or through any sea, creeks, or coves, to other
men’s houses or lands.”73 From a plain reading of the text of this Ordinance, its one stated use
restriction on lands appropriated by private landowners within the tidal flats was that the private
landowner’s use therein did not unreasonably interfere with navigation.
Under its repeated review in two centuries worth of Massachusetts case law, the rights in
Private Tidelands granted to littoral landowners by the Colonial Ordinance has been and
continues to be qualified by the condition that the construction of wharves, buildings, and
placement of fill between the mean high and historic mean low water marks does not materially
impair navigation by the pubic so as to constitute a public nuisance.74 From the Colonial
Ordinance, a private littoral landowner gains a real or proprietary title to the soil of the tidelands
itself and can build in these flats so as to exclude the public, so long as he does not unreasonably
interfere with navigation.75 Specifically, the Mass. Supreme Judicial Court in its 1979 decision
in Boston Waterfront Dev. Corp. v. Commonwealth, citing its 1822 opinion Commonwealth v.
Charlestown, noted that, “Nineteenth Century opinions of the [SJC] construed th[e] colonial
ordinance as granting ‘only a qualified property’ in the flats to the upland owner, qualified by the
public right of navigation.” 76 Elaborating on and consistent with Charlestown, the SJC found
that “[a]though the colonial ordinance extended ownership of land in fee to low water mark, this
ownership always had strings attached: ‘It is true individuals may acquire the right by grant or
prescription, or under the ordinance of 1641, to occupy flats with wharves and stores, but this is
always on condition that the navigation of the stream be not materially impaired ….’”77
Further, the 1974 Opinion of the Justices by the SJC is also instructive on the extent of
the private real property interests and title that can be gained by private landowners versus public
interests reserved in Private Tidelands. Citing its prior case law, the SJC observed that any
private ownership below the mean high water mark, including “a real, or proprietary title to, and
interest in, the soil itself,” granted within tidal flats by the Colonial Ordinance of 1641-47, is
“made perfect” except against public rights reserved for therein, specifically “fishing, fowling
and navigation.”78 However, this same 1974 opinion, the SJC also noted that they “have
frequently had occasion to declare the limited nature of public rights in the seashore. For
example, a littoral owner may build on his tidal land so as to exclude the public completely as

73 Id., Sect. 3. As the Mass. Supreme Judicial Court (SJC) in its 1974 Opinion of the Justices observed (365 Mass.
at 685-86), “Although strictly the ordinance was limited to the area of the Massachusetts Bay Colony, it has
long been interpreted as effecting a grant of the tidal land to all coastal owners in the Commonwealth. Weston v.
Sampson, 8 Cush. 347, 353-354 (1851), and cases cited. The language of the ordinance well illustrates the
notion, previously alluded to, of reserved public right. It expressly specifies that the public is to retain the rights
of fishing, fowling and navigation. Notwithstanding these limitations and the use of such ambiguous terms as
‘propriety’ and ‘liberty,’ there is ample judicial authority to the effect that the ordinance is properly construed as
granting the benefitted owners a fee in the seashore to the extent described and subject to the public rights
reserved. It is unnecessary to cite more than a few of the many cases to that effect.”
74 Commonwealth v. Charlestown, 18 Mass. 180, 183-84 (1822).
75 Opinion of the Justices, 365 Mass. 681, 687 (1974).
76 Boston Waterfront Dev. Corp. v. Commonwealth, 378 Mass. 629, 636 (1979).
77 Id. at 637 (quoting Kean v. Stetson, 5 Pick. 492, 495 (1827) and citing several other SJC opinions from the 1800s
and early 1900s).
78 365 Mass. at 685-86.
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long as he does not unreasonably interfere with navigation.”79 They observed that cases
“interpreting the right of the public in navigation all deal with the use in boats or other vessels of
the area below mean high water mark ‘when covered with tide water’” (citing Charlestown).
The SJC noted that while the reserved public right of fishing includes digging for clams in the
flats, this right doesn’t include the taking of “five cords of muscle mud” (which includes living
and dead shell fish as well as soil or clay).80 Importantly, the Justices were unable to identify
any authority relating to the rights of the public to walk on the beach or “to use otherwise private
beaches for public bathing.”81 The SJC in its analysis of the extent of public rights in Private
Tidelands commented that “[i]f a possessory interest in real property has any meaning at all it
must include the general right to exclude others.”82 Building on its 1974 opinion, the 1981
Opinion of the Justices further found that “[i]t appears, therefore, that the public interest in flats
reclaimed pursuant to lawful authority may be extinguished, and, if deemed appropriate, the
Legislature may act to declare that those rights have been extinguished so as to assure the
marketability of title to such property.”83
While the Massachusetts case law outlined and discussed above limits the public uses of
Private Tidelands to uses clearly related to fishing, fowling and navigation, it is less clear from
existing case law whether the private use of Private Tidelands is limited to uses and activities
related to navigation, fishing and other forms of maritime commerce. The 1974 and 1981
Opinion of the Justices do not identify any limitations on the original or subsequent use of filled
tidelands or discuss whether the uses located thereon must specifically be navigation-related or
water-dependent. To the contrary, in these two key opinions, the Court notes that the only
specific limitation on the private use within Private Tidelands pursuant to the Colonial Ordinance
of 1641-47 is to build on these tidal lands so as not to unreasonably interfere with navigation.
See 383 Mass. at 902 (stating that a, “so-called ‘littoral owner may build on his tidal land so as to
exclude the public completely as long as he does not unreasonably interfere with navigation’”
quoting 365 Mass. at 687 and citing to several cases from the mid-1800s and early 1900s).
However, in other historic and recent case law, the SJC at times has emphasized the policy
behind the enactment of this Ordinance, namely the need for private investment in structures,
such as wharves and piers to encourage the development of colonial maritime commerce.84
79 Id. at 687.
80 Id.
81 Id. at 688.
82 Id. at 690.
83 Opinion of the Justices, 383 Mass. 895, 902 (1981).
84 See Charlestown, 18 Mass. at 183-84 (“The desire and necessity of wharves, quays or piers was soon felt by
individuals and the community, and the occupation of flats became indispensable. The government then, to
encourage these objects, and to prevent disputes and litigations, transferred its property in the shore of all
creeks, coves, and other places upon the salt water, where the sea ebbs and flows, giving to the proprietor of the
land adjoining the property of the soil to low-water mark, where the sea does not ebb above one hundred rods”);
BWDC, 378 Mass. at 634-35 (noting that, “As to the land between high and low water marks, however,
commonly referred to as the flats, the Massachusetts colonial law and practice deviated from the English law.
Chief Justice Parsons explained this legal development very artfully in his opinion in Storer v. Freeman
[citation omitted]: ‘When our ancestors emigrated to this country, their first settlements were on harbors or arms
of the sea; and commerce was among the earliest objects of their attention. For the purposes of commerce,
wharves erected below high water mark were necessary. But the colony was not able to build them at the
public expense. To induce persons to erect them, the common law of England was altered by an ordinance,
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B.

Massachusetts Public Waterfront Act of 1866 (aka Chapter 91)

Today, the “principal tool” for the protection, management and promotion of public use
of tidelands and other waterways is Chapter 91of the Mass. General Laws (MGL), which
establishes the Commonwealth’s tidelands and waterways licensing program.85 Originally
enacted in 1866, incorporating and building on the Colonial Ordinance of 1641-47, the Pubic
Waterfront Act regulates activities on both coastal and inland waterways, including construction,
dredging and filling in tidelands, and certain rivers and other waterbodies.86 The Massachusetts
Dept. of Environmental Protection (MassDEP) is the state agency primarily responsible for
administering the Public Waterfront Act. Specifically, the MassDEP is delegated “charge of the
lands, rights in lands, flats, shores, and rights in tide water belonging to the Commonwealth.”87
To protect the interests of the Commonwealth in these areas, the Department is responsible for
reviewing and issuing licenses for structures and uses in tidelands, including Private Tidelands,
to ensure that they are retained for water-dependent uses “or otherwise serve a proper public
purpose.”88 To this end, MassDEP has promulgated its Waterways Regulations (which are
codified within 310 CMR 9.00 et seq.), under authority provided to establish procedures, criteria,
and standards for the uniform administration of provisions of Chapter 91.
The Public Waterfront Act defines “Tidelands” generally as both present and former
submerged lands and tidal flats lying below the mean high water mark.89 It defines “Private
Tidelands” as tidelands held by a private party subject to an easement of the public for the
purposes of navigation and free fishing and fowling and of passing freely over and through the
water, and “Commonwealth Tidelands” as tidelands held by the Commonwealth in trust for the
benefit of the public or held by another party by license or grant of the Commonwealth subject to
an express or implied condition subsequent that it be used for a public purpose.90 The Act
defines “Water-Dependent Uses” as uses and facilities which require direct access to, or location
in, marine or tidal waters, as well as what constitutes a substantial structural change or change in
use that require Ch. 91 review and licensing.
The MassDEP’s Waterways Regulations elaborate and expand on the Act’s statutory
definitions. For Private Tidelands, the Department presumes, in accordance with the Colonial
Ordinances of 1641-47, that tidelands are Private Tidelands if they lie landward of the historic
low water mark, or of a line running 100 rods (1650 feet) seaward of the historic high water

providing that the proprietor of land adjoining on the sea or salt water, shall hold to low water mark, where the
tide does not ebb more than one hundred rods, but not more where the tide ebbs to a greater distance.’”); Trio
Algarvio Inc. v. Mass DEP, 440 Mass. 94, 98 (2003) (restating same quote from BWDC, quoting Storer v.
Freeman, 6 Mass. 435, 437 (1810) (Parsons)).
85 MassDEP, CHAPTER 91: THE MASSACHUSETTS PUBLIC WATERFRONT ACT, 4 (2003), available at:
http://www.mass.gov/dep/water/resources/about01.htm (last visited 11/30/10).
86 Id. See also MGL Ch. 91, § 14 for authority for MassDEP licensing of structures in, over and under tide waters.
87 M.G.L. Ch. 91, § 2 (2010).
88 Id.
89 M.G.L. Ch. 91, § 1 (2010).
90 Id.
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mark, whichever is further landward.91 For Commonwealth Tidelands (which are also referred
to in Massachusetts case law as Submerged Lands), MassDEP presumes that tidelands are
Commonwealth Tidelands if they lie seaward of the historic low water mark or of a line running
100 rods (1650 feet) seaward of the historic high water mark, whichever is further landward.92
MassDEP’s regulations provide methods for determining the historic high and low water marks,
and further distinguish between “Flowed Tidelands” and “Filled Tidelands” (both generally
subject to MassDEP’s jurisdiction and licensing requirements under Chapter 91) – with the
former including present submerged lands and tidal flats which are subject to tidal action, and the
latter including submerged lands and tidal flats which are no longer subject to tidal action due to
the presence of fill.93 The Waterways Regulations also define “Water-Dependent Use” as a use
determined by MassDEP to require direct access to or location in tidal or inland waters, and
cannot be located away from these waters.94 Regulations require that nonwater-dependent use
projects that include fill or structures within any tidelands subject to Chapter 91 jurisdiction do
not “unreasonably diminish” the capacity of such lands to accommodate water-dependent uses
and that such projects be developed in a manner that prevents significant conflict in its operation
between private users/tenants and nearby water-dependent uses and related facilities.95 Under the
Waterway Regulations, when issuing licenses for any uses within Flowed or Filled Tidelands, all
licenses must contain a condition stating the term for which the license is effective. While the
maximum standard fixed term of a Chapter 91 license is up to 30 years, MassDEP has discretion
to issue an extended license with up to a 65 year-term for projects within Flowed Tidelands, and
a 99 year-term for any projects or portions thereof located on Filled Tidelands, which upon its
expiration of the license term may be renewed by the subject to applicable regulations.96
Both the Act and regulations anticipate the need for soft or hard engineering to stabilize
the shoreline generally, although not specifically from the effects of climate-change related SLR.
MassDEP defines “Beach Nourishment” as the placement of clean sediment on a beach to
increase its width and volume for purposes of storm damage prevention, flood control, or public
recreation, and “Coastal or Shoreline Engineering Structure” to mean any breakwater, bulkhead,
groin, jetty, revetment, seawall, weir, riprap or other structure which by its design alters wave,
tidal, current, ice, or sediment transport processes in order to protect inland or upland structures
from the effects of such processes.97 In its 2007 Beach Nourishment Guide, MassDEP identifies
beach nourishment and the reuse of dredged sediment as beach fill qualify as Water-Dependent
activities under Ch. 91 and its Waterways Regulations.98 While MassDEP encourages use of
non-structural beach nourishment to help prevent storm damage and control flooding, it notes
that site-specific conditions and proximity to sensitive resources (e.g., salt marshes and shellfish

91 See 310 CMR 9.02.
92 Id.
93 Id.
94 See 310 CMR 9.12(2).
95 See 310 CMR 9.51.
96 See 310 CMR 9.15
97 See 310 CMR 9.02.
98 MassDEP, supra note 61, at 8.
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beds) must also be considered to minimize environmental impacts and maximize protection of
existing development and infrastructure.99
Finally, for new buildings located within a flood zone and intended for human occupancy
for non-water dependent uses (such as restaurants, retail stores, offices, residences, and hotels),
engineering and construction standards included in the MassDEP’s Waterways Regulations
presently require that such buildings be designed and constructed to withstand wind and wave
forces associated with a 100-year storm and incorporate projected SLR during the life of the
building.100 However, in light of the projected climate change related increases in the frequency
of today’s 100-year floods, which as discussed above in Section II.B. are conservatively
anticipated by the mid-21st century to occur on average every 2 to 3 years in Boston area,101
present flood-design construction standards will need to be significantly updated to account for
more frequent and severe coastal flooding, particularly for projects with extended term Chapter
91 licenses. Further, in regards to standards incorporating projected SLR into the design of new
buildings, the regulations now require only that at a minimum, such projections be based on
historical rates of increase in sea level in New England coastal areas.102 However, based on
projections for significantly accelerated SLR for the 21st century, scientifically accepted
projections, not historical rates, should be used as the SLR baseline for new construction design
C.

Massachusetts Global Warming Solutions Act of 2008

Signed into law in July of 2008, the Massachusetts Global Warming Solutions Act
(GWSA) represents “landmark climate legislation” adopted by the Massachusetts Legislature.103
The Act, primarily codified in M.G.L. Ch. 21N, requires the Commonwealth to establish
economy-wide greenhouse gas (GHG) emissions reduction goals, beginning with a 10-25%
reduction below 1990 baseline levels by 2020 and culminating with an 80% reduction below
baseline by 2050.104 Notably, the GWSA requires the Secretary of the Executive Office of
Energy and Environmental Affairs (EEA) to adopt a plan for achieving these reductions, analyze
the feasibility of measures to comply with the established emissions limit, and monitor the
implementation of regulations related to climate change.105 It allows the Secretary, in
consultation with other state agencies, to consider the use of market mechanisms to address
“climate change concerns.”106 The Act requires the Secretary to convene of an advisory
committee to oversee statewide GHG reduction measures,107 and to convene a separate advisory
committee to “analyze strategies for adapting to the predicted impacts of climate change in the
commonwealth.”108
99 Id. at 6.
100 See 310 CMR 9.37(2)(b).
101 See supra Section II.B.
102 See 310 CMR 9.37(2)(b)2.

103 Ken Kimmell & Laurie Burt, Mass. Takes on Climate Change, UCLA J. ENVTL. LAW & POL’Y 295, 302 (2009).
104 MASS. GEN. LAWS ch. 21N §§ 3-4 (2010). See also MassDEP, http://www.mass.gov/dep/air/climate/gwsa.htm.
105 Id. at §§ 4-5.
106 Id. at § 5.
107 Id. at § 7.
108 Id. at § 9.
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The Commonwealth via EEA issued a Draft Climate Implementation Plan in April of
2010 to serve as a framework for meeting the 2020 and 2050 goals of the GWSA.109 Thereafter,
EEA held public hearings in June and received comments on its Draft Plan through July,
2010.110 This Draft Plan primarily included the Commonwealth’s strategies for meeting its
statewide GHG reduction goals and was promoted as simultaneously providing an avenue toward
energy efficiency savings, energy independence and new job creation.111 However, in its final
question to be considered at public hearings, EEA raised the question of this Plan’s linkage to
adaptation planning and noted the some GHG reduction strategies are also strategies for adapting
to the “climate change that is unavoidable.”112 The final Mass. Clean Energy and Climate Plan
for 2020 issued in December, 2010 reviews climate change generally, as well as its observed
effects and potential impacts. 113 It states that “Massachusetts is vulnerable to severe impacts
from climate change.”114 The Plan identifies impacts to coastal natural resources to include:
“Substantial increases in the extent and frequency of coastal flooding and increased risk of
severe storm-related damage[,]” and “Permanent inundation of low-lying coastal areas and
increased shoreline erosion and wetland loss due to projected sea-level rise and increased wave
action.”115 However, neither the Plan’s “Integrated Portfolio of Policies”, its section on
“Implementation” nor its roadmap for “Policy Directions to be Developed in the Coming Years”
(e.g., between 2020 and 2050) address climate adaptation.
While the majority of the GWSA’s text and EEA’s related Climate Plan focuses on GHG
emissions reduction goals, plans and potential implementation strategies, as part of advisory
committee input required by statute, EEA did convene a Climate Change Adaptation Advisory
Committee (AAC) in May 2009 to review and also recommend potential strategies for adapting
to climate change. The AAC held meetings and public information sessions in the summer of
2009 and also made a presentation to the Massachusetts Legislature in Oct. 2009, which included
an introduction to climate change science, as well as a presentation on vulnerabilities and
impacts of the coastal zone to climate-change related sea level rise.116 Following extended
internal state-level review of its original draft recommendations, the AAC’s final report and
recommendations, which include proposed adaptation strategies, were submitted by EEA to the
Mass. Legislature in September of 2011, as further outlined in Section iV.1 below.117
In its one other specific consideration of the anticipated effects of climate change, the
GWSA amended M.G.L. Ch. 30, § 61 (which codifies the Massachusetts Environmental
109 Commonwealth of Massachusetts, Draft Climate Implementation Plan, (April 30, 2010), available at:
http://www.mass.gov/dep/air/climate/gwsa_docs.htm.
110 MassDEP, Public Comments on GWSA Implementation,
http://www.mass.gov/dep/air/climate/gwsa_hearings.htm
111 See EEA, Global Warming Solutions Act [hereinafter GWSA] Public Hearings in June 2010, last page, Public
Presentation PowerPoint.
112 Mass., supra note 109, at 8.
113 See Mass. Secretary of Energy and Envtl. Affairs, Massachusetts Clean Energy and Climate Plan for 2020, ES4, 8-10 (Dec. 29, 2010), available at: http://www.mass.gov/Eoeea/docs/eea/energy/2020-clean-energy-plan.pdf.
114 Id. at 10.
115 Id.
116 AAC, Overview for the Mass. Legislature on Climate Change Adaptation, Oct. 28, 2009.
117 EEA, supra note 3.
18

Protection Act) by inserting that, “In considering and issuing permits, licenses and other
administrative approvals and decisions, the respective agency, department, board, commission or
authority shall also consider reasonably foreseeable climate change impacts, including
additional greenhouse gas emissions, and effects, such as predicted sea level rise.”118 Chapter
30 defines “Departments” broadly to mean all the departments of the Commonwealth and its
executive offices.119 Section 61 of this statute requires a review and determination of
environmental impacts, as well as the use of “all practicable means and measures to minimize
damage to the environment” by all state agencies and authorities, and includes a presumption
(unless a clear contrary intent is manifested), that “all statutes shall be interpreted and
administered so as to minimize and prevent damage to the environment.”120 Thus, while not yet
integrated specifically into current state regulations or policies, this section of the GWSA may,
as discussed further below in Section V.D, provide sufficient authority to state departments,
including MassDEP, to consider the effects of climate change, including SLR, in their review of
uses and activities within Public and Private Tidelands, as well as adjacent coastal areas, and
included reasonably related license and permit conditions. However, such conditions, including
in issued Chapter 91 licenses, are likely to raise legal claims by coastal property owners,
including unconstitutional takings by the Commonwealth of existing littoral property rights.
1.

Mass. Climate Change Adaptation Report of 2011

In its 2011 Climate Change Adaptation Report (or “the Adaptation Report”), EEA finds
that “climate change – with its resulting acceleration of sea level rise, potential increased
frequency and intensity of storms, and sifts in ocean temperature, currents and chemistry – is
altering these already dynamic environments [e.g., Massachusetts’ coastline and ocean], and
exacerbating costal management challenges.”121 In assessing the vulnerabilities of the state’s
coastal zone to climate change, the Adaptation Report observes that unaddressed, “climate
change will result in significant impacts to Massachusetts’ coast and ocean waters” and that
impacts could include: loss of life; extensive property damage; destruction of public
infrastructure; release of sewage, oil, debris, and other contaminants; and loss of commercial and
marine-related businesses critical to local, regional and state economies.”122
EEA’s Adaptation Report recommends potential adaptation strategies to address
climate-change related vulnerabilities of commercial and residential developments, ports and
public infrastructure located within the Commonwealth’s coastal zone. These adaptation
strategies include the siting new development and major redevelopment away of current and
future vulnerable areas, such as floodplains, zones subject to storm surges and wave-driven
waves, and areas with high erosion rates. EEA’s Report also recommends planning development
to account for future migration of coastal resource areas (e.g., salt marshes, dunes and areas
subject to storm flow) and the ability of these natural systems to respond to changing conditions,

118 GWSA, Ch. 298 of the Acts of 2008, § 7 (emphasis added).
119 MASS. GEN. LAWS ch. 30, § 1 (2010). Note the definition of Departments herein expressly exempts the Mass.
department of banking and insurance.
120 Id. at § 61.
121 EEA, supra note 3, at 108.
122 Id.
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including SLR.123 To decrease risk and repetitive losses from reoccurring storm damage to
coastal properties, EEA recommends commencing public discussion and review for where the
Commonwealth should prioritize the planning and location of major public investments aimed at
protecting existing development. The Adaptation Report observes that in urban areas with large
populations, implementation of highly engineered structural protection measures will likely be a
high priority for extensive public infrastructure and private development. However, in other
coastal areas, the Adaptation Report also notes that related risks may be able to be reduced
through the implementation of less engineered measures, such as Low Impact Development.124
In its 2011 Adaptation Report, EEA identifies regulatory and policy-based tools to help
achieve its recommended adaptation strategies. These tools include: developing policy guidance
to fully implement existing Chapter 91 regulations for the incorporation of projected SLR into
the design life of buildings; examining the Massachusetts Wetlands Protection Act rules and
policies for potential revisions to address predicted changes in the location of coastal wetlands
and resource areas; promoting the “No Adverse Impact” approach which is currently included in
the Mass. Office of Coastal Zone Management’s StormSmart Coasts program, which calls for
the design and construction of projects to have no adverse or cumulative impacts on surrounding
properties; consideration for expanding on recent revisions to the State Building Code to
strengthen requirements for storm-resistant building designs, materials and features, and separate
septic system rules to account for projected rise in water table levels; seeking to reduce the
number of vulnerable coastal properties via voluntary land acquisition (in fee or by the purchased
of conservation easements); and consideration of a statewide “rolling easement" policy for
existing development along the shoreline, couple with policies that prevent coastal armoring.125
V.

Analysis of Legal Challenges to Climate Change Adaptation Strategies

Private property owners, in Massachusetts and other coastal states, have and will very
likely continue to challenge the constitutionality of both state and local laws which restrict
coastal development, limit or condition permitted land uses along coastlines and/or require
increased conservation of undeveloped lands to accommodate the landward migration of
associated natural areas, such as beaches, tidal flats and coastal wetlands, due to the impacts of
climate change, specifically SLR, coastal flooding and increased coastal erosion. This Section V
reviews the current takings jurisprudence of the U.S. Supreme Court and the Massachusetts
Supreme Judicial Court as applied to the claims arising from increased coastal land use
regulations and restrictions imposed to increase social adaptation to the effects of climate
change, specifically accelerated SLR, increased coastal flooding and erosion.

123 Id.
124 Id. at 111.
125 Id. at 112.
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A.

Taking of All Economically Beneficial Uses

The Taking Clause of the Fifth Amendment of the U.S. Constitution provides that private
property may not be taken for private use without just compensation.126 In assessing whether a
taking has occurred, following the judicial precedent established by Lucas v. South Carolina
Coastal Council,127 courts will, in the limited case of determining whether all uses of a given
parcel of property have been taken, look to the “background principles” of state property law to
determine if a governmental taking of private property has occurred. In Lucas, the petitioner
purchased two littoral lots on a barrier island, on which he intended to build residences. Two
years later, the South Carolina Legislature enacted the Beachfront Management Act, which
established a new development setback from eroding coastal beaches, which had the direct effect
of barring Lucas from erecting any permanent habitable structures on either of his coastal
properties.128 In the decision below, the Supreme Court of South Carolina concluded that Lucas
was not entitled to compensation under the Taking Clause of the Fifth Amendment, since the
regulation respecting the use of his properties was designed to prevent serious public harm.129
On certiorari, the U.S. Supreme Court found that where state regulations “prohibit all
economically beneficial use of land[,]” such limitations “cannot be newly legislated or decreed
(without compensation), but must inhere in the title itself, in the restrictions that background
principles of the State’s law of property and nuisance already place upon land ownership.”130
And further, the Court here found that where a regulation declares ‘off-limits’ “all economically
beneficial or productive use of the land” it “goes beyond what the relevant background principles
would dictate, [and] compensation must be paid to sustain it.”131 The Court remanded the case
and emphasized that to win, the State had to do more than find that Lucas’s desired land use was
inconsistent with the public interest (or make an conclusory assertion that they violated a
common law principle), but needed to identify “background principles of nuisance and property
law that prohibit the uses [Lucas] now intends in the circumstances in which the property is
presently found.”132
Almost a decade later, in Palazzolo v. Rhode Island, the U.S. Supreme Court explained
further that, to prove a total regulatory taking of all economically beneficial uses, a plaintiff must
demonstrate that the challenged regulation leaves “the property ‘economically idle’” and that the
landowner retains less than “a token interest” (which did not include a regulation “permitting a
126 U.S. CONST. amend. V. (as applied to states and municipalities through the Fourteenth Amendment of the U.S.
Constitution; see U.S. CONST. amend. XIV). Massachusetts also has a similar “takings” provision in its state
constitution which provides that, “whenever the public exigencies require that the property of any individual
should be appropriated to public uses, he shall receive a reasonable compensation therefor.” MASS. CONST.,
Declaration of Rights of the Inhabitants of the Commonwealth of Mass., art. IX.
127 Lucas v. South Carolina Coastal Council, 505 U.S. 1003 (1992).
128 Id. at 1006.
129 Id. at 1010.
130 Id. at 1029 (emphasis added; note also that in a Footnote 16, in relation to State’s power to abate nuisances that
affect the public generally, “or otherwise”, the U.S. Supreme Court found that the principal “otherwise” which
it has in mind here are cases of “actual necessity” such as to prevent the spreading of a fire or “to forestall other
grave threats to the lives and property of others” (citing Bowditch v. Boston, 101 U.S. 16, 18-19 (1879)).
131 Id. at 1030.
132 Id. at 1032.
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substantial residence on an 18-acre parcel”).133 In Palazzolo, petitioner landowner owned a
waterfront parcel, of which almost all of the subject property was designated as coastal wetlands
by state law.134 When his development proposals were rejected by the State’s Coastal Resources
Council, Palazzolo sued, claiming that the state’s wetlands regulations constituted a taking under
Fifth Amendment. His claim was rejected by the Supreme Court of Rhode Island, which found
that his claimed deprivation of all beneficial use was contradicted by undisputed evidence that he
had $200,000 in development value remaining on an upland portion of the property).135 On
certiorari, Palazzolo argued that the upland portion of his parcel was distinct from wetlands
portions. However, the Court found that the case came before them on the premise that the
petitioner’s entire parcel served as the basis for his taking claim, and as on this basis failed on its
alleged “total deprivation” of all economically beneficial uses argument.136
Under the U.S. Supreme Court’s most recent review of landowners’ challenges to state
legislation affecting coastal land use, in its 2010 decision in Stop the Beach Renourishment v.
Florida Dept. of Envtl. Protection the Court unanimously held that the challenged Florida
Supreme Court decision upholding the Florida Beach and Shoreline Preservation Act and its
implementation through state-approved beach renourishment projects did not contravene the
established property rights of plaintiff association’s members (who were owners of beachfront
property bordering a beach renourishment project) and that the State had not taken their private
property (specifically littoral rights to future accretion, reliction and contact of littoral property
with the water) without just compensation in violation of the Fifth and Fourteenth Amendments
of the U.S. Constitution.137 In Stop the Beach Renourishment, the Court unanimously held that
the Florida Supreme Court’s decision upholding the subject Act was consistent with the
background principles of the Florida’s property law, specifically its common law regarding the
relative priority of private property owners’ littoral rights vis-à-vis the State’s existing rights in
regards to use of its adjacent submerged lands and foreshore. 138
Unlike Florida’s public trust doctrine, by which the State of Florida owns in trust for
public the land permanently submerged beneath navigable waters and the foreshore (e.g., land
between the mean low tide and the high water marks),139 in Massachusetts, as discussed above in
Section IV, Private Tidelands (e.g., those located landward of the historic low water mark, or
1650 feet from the historic mean high water mark, whichever is further landward) are typically
owned by the adjacent littoral property owners pursuant to the Colonial Ordinance and the Public
Waterfront Act of 1866 (aka Chapter 91).140 However, under the Colonial Ordinance, a littoral

133 Palazzolo v. Rhode Island, 533 U.S. 606, 631 (2001) (citing Lucas, supra note 124, at 1019).
134 Id. at 611.
135 Id. at 616.
136 Id. at 632.
137 Stop the Beach Renourishment, supra note 6.
138 Id. at 2611-12.
139 Id. at 2597.
140 See Charleston, supra note 74, at 182-83 (as discussed therein, prior to the Colonial Ordinance, under common
law as originally imported to the American colonies from England and dating further back to Roman times and
the Code of Justinian, under a grant of a house lot adjacent to the sea, the littoral proprietor owned only to the
high water mark, and the right of sovereign, passed from the crown to the entities which later became
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property owner’s fee simple interest in these Private Tidelands has always been subject to an
“easement” held by the Commonwealth for specific public uses reserved therein, specifically
those uses related to fishing, fowling and navigation.141 Several centuries of state common law
developed in Massachusetts have interpreted the extent of and specific uses associated with
public and private rights to these legally muddy Private Tidelands.142 Notably, a key restriction
on private uses in these tidal flats is that these uses cannot unreasonably interfere with public’s
right of navigation, so as to constitute a public nuisance.143 Further under state common law,
private fee simple ownership of submerged lands (e.g., those lying seaward of the historic mean
low water line, also referred to as Commonwealth or Public Tidelands) is generally subject to a
“condition subsequent” that these tidelands be used for the specific public purpose for which it
was granted to the landowner by the Massachusetts legislature.144
Considering the centuries’ old use restrictions placed on a littoral property owner’s fee
simple title of Private Tidelands, this “easement” in favor of public uses for navigation, fishing
and fowling would very likely be considered under Lucas to inhere in the title itself, and relate to
background principles of Massachusetts’s property and nuisance law. Expanded coastal land use
laws or regulations related to the preservation and/or improvement of navigation and coastal
resources in either Private or Commonwealth Tidelands (such as coastal wetlands, beaches and
tidal flats) which provide critical habitat and breeding grounds for fish, birds and other wildlife,
thus supporting fishing and fowling activities protected by the public trust, would likely not be
considered takings, even if they directly or indirectly deprived affected littoral owners of all
economically beneficial uses in these areas or impaired their littoral property rights.145
Commonwealth, ran seaward from the ordinary high water mark, inclusive of the “shore” which defined in
Charleston was the “space between the high-water and low-water mark” or flats.
141 See Arno v. Commonwealth, 457 Mass. 434, 455 (2010). Specifically, in Arno, the SJC stated that, in its earlier
case law, “we referred to the public’s interest in tidal flats as an ‘easement of the public for the purposes of
navigation and fishing and fowling, and of passing freely over and through the water without any use of the land
underneath, wherever the tide ebbs and flows’” (emphasis in original, citing Butler v. Attorney Gen., 195 Mass.
79, 84 (1907)).
142 See cases included and discussed in Section IV.A.
143 See Charlestown, Opinion of the Justices (1974), and BWDC, supra notes 74, 75, and 76 respectively.
144 Arno, supra note 141. However, as the SJC in Arno recently explained, “Our use of the terms ‘easement’ and
‘fee simple subject to a condition subsequent’ should not, however, be interpreted as importing the manifold
doctrines, limitations, and precedents that apply to those words in ordinary contexts where they are used to
reflect bargains struck between or among private parties. Rather, in the case of tidelands, the terms serve, in
essence, as placeholders for historic public rights present in the jus publicum.” The SJC further explained the
term “easement” in the context of tidelands “represents the public rights in tidal flats reserved to the public by
the Colonial Ordinance of 1641-1647.” Id. at 456.
145 See Home for Aged Women v. Commonwealth, 202 Mass. 422 (1909), where the SJC found that changes made
by the Commonwealth to Public Tidelands, located below then tidally-influenced low water mark of the Charles
River Basin (which the State held “both as owner in fee and as the repository of sovereign power”), to promote
safer and more convenient navigation, as well as public health and comfort generally, which also had the
consequence of impairing the use of adjacent littoral properties and landowner’s related property rights,
including the right of direct access to the water, did not constitute a taking. Id. at 427, 435-36. However, after a
careful review of its holding in Home for Aged Women about 50 years later, in the case of Michaelson v. Silver
Beach Improvement Assoc., Inc., 324 Mass. 251 (1961) (where the Commonwealth had attempted to create a
public beach by casting dredge materials along the shoreline of private littoral properties, thereby cutting of
their exclusive access to the sea), the SJC found that the Commonwealth’s powers to control navigable tidal
waters and tidelands “is not unlimited” and while its past cases (including Home for Aged Women) allowed the
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Expanded resource buffers or future development setbacks seaward of the mean high water mark
(e.g., within the area subject to “easement” within which members of the public can exercise
their reserved use rights in Private Tidelands), as well as other use restrictions in tidelands to
allow for natural landward migration of coastal wetlands and other natural areas which support
fish and wildlife, would also likely survive Lucas’s per se taking analysis due to the background
principles of the Commonwealth’s established coastal property laws and public use doctrine.
Further, since most Private Tidelands are part of a larger parcel of littoral property which
includes adjacent uplands, a court reviewing an alleged takings claim due to regulation of
tidelands areas would look to a petitioner’s entire parcel to serve as the denominator for his/her
taking claim. If regulations allowed for some economically beneficial use on upland portions of
the littoral property (or more than a “token interest”), the claim would likely fail as a “total
deprivation” under Palazzolo. If the state or affected municipalities wanted to avoid the creation
of parcels existing solely of coastal wetlands and/or tidelands, they could enact subdivision
control laws that prevent creation of undevelopable coastal properties comprised solely of these
protected natural resource areas. As noted in Palazzolo and by the Court in its takings
jurisprudence, where landowner petitioners fail to establish a deprivation of all economically
beneficial uses, these claims are examined under the Court’s traditional Penn Central analysis
for regulatory takings, which is analyzed below. In general, due to the background principles of
state law inherent in littoral property rights, as well as the typical composition of most littoral
properties (e.g., a combination of tidelands and uplands), the more flexible and regulationfriendly Penn Central analysis, rather than the strict per se Lucas regulatory takings test, will
likely apply to most coastal property taking claims arising in the Commonwealth.
B.

Taking under the Penn Central Balancing Test

A year after its Palazzolo decision, the U.S. Supreme Court reviewed and decided TahoeSierra Pres. Council v. Tahoe Regional Planning Agency, in which petitioners raised yet another
regulatory taking claim related to the state agency imposed development restrictions.146 In
Tahoe-Sierra, the Court observed that, “The categorical rule that we applied in Lucas states that
compensation is required when a regulation deprives an owner of ‘all economically beneficial
uses’ of his land. … But our holding was limited to ‘the extraordinary circumstance when no
productive or economically beneficial use of land is permitted.’ … Anything less than a
‘complete elimination of value,’ or a ‘total loss,’ . . . would require the kind of [takings] analysis
applied in Penn Central.”147 The Court further reaffirmed in Lingle v. Chevron the use of Penn
State to exercise its specific powers to regulate and improve navigation and fisheries without taking private
property, they had never found that the State had the power to build beaches for bathing purposes without
compensating the affected littoral owners. Id. at 255-56. In Michaelson, the SJC found that a State project is
immune from private property rights taking claims “only when it is so related to a project under the
acknowledged public powers in the navigable waters (such as over navigation and the fisheries) that enjoyment
of the latter project would be substantially impaired without the creation of the former.” Id. at 257.
146 Tahoe-Sierra Pres. Council v. Tahoe Reg’l Planning Agency, 535 U.S. 302 (2002). In Tahoe-Sierra, the
regional planning agency had imposed two moratoria, totaling 32 months, on development in the Lake Tahoe
Basin while formulating a comprehensive land-use plan for the area. Petitioners, affected real estate owners and
an association representing such owners, filed suits, later consolidated, which claimed the agency’s actions
constituted a taking of their property without just compensation.
147 Id. at 330.
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Central “as the principal guidelines for resolving regulatory takings claims that do not fall within
the physical takings or Lucas rules.”148
In Penn Central Transp. Co. v. City of New York, the Court acknowledged it had been
“unable to develop any ‘set formula’ for determining when ‘justice and fairness’ require that
economic injuries caused by public action be compensated by the government, rather than
remain disproportionately concentrated on a few persons.”149 However, through its earlier ad
hoc, factual inquiries, it had identified several factors of particular significance. Specifically,
the Court considered: 1) the economic impact of the regulation on the claimant and the extent to
which the regulation has interfered with “distinct investment-backed expectations”;150 2) the
character of the governmental action (e.g., a physical invasion versus “interference arises from
some public program adjusting the benefits and burdens of economic life to promote the
common good”);151 and 3) whether a state tribunal could reasonably conclude that the public’s
health, safety, morals or general welfare would be promoted by prohibiting particular
contemplated uses of land, even if the land use regulation “destroyed or adversely affected
recognized real property interests.”152
For most new land use laws and regulations likely to be enacted by the Commonwealth,
its departments, agencies and municipal subdivisions, to implement climate change adaptation
strategies which create new restrictions on the allowed use of coastal properties – beyond those
already existing within the fairly limited scope of the “easement” for public uses related to
navigation, fishing or fowling on and over Private Tidelands below the current (or in the case of
Filled Tidelands, historic) mean high water mark – a reviewing court would most likely apply the
Penn Central balancing test. As the Court noted in Penn Central, this takings review would turn
on a case-specific factual inquiry wherein the reviewing court would assess the economic impact
of the regulation at issue on the claimants’ specific investment-backed expectations.
Such a review would look to the amount that the claimant paid for the coastal property,
the land use and development allowed on the property at the time of purchase, and claimant’s
reasonable expectations regarding uses allowed by current or anticipated land use and zoning
laws. Regulations that required physical public access on and over the upland portion of littoral
properties held in fee simple absolute (e.g., requiring general rights of public easement across
private uplands to coast) would likely not succeed in meeting the second prong of Penn Central
regarding the character of government action. However, land use laws reasonably related to
protecting the public’s health, safety and welfare in the face of reasonably projected SLR,
increased coastal flooding and heightened storm surges (such as EEA’s proposed adaptation
strategies to revise the State Building Code to strengthen storm-resistant building designs and
materials; revise the Mass. Septic System regulations to provide an additional protective
separation distance for septic systems due to projected rise in water table levels; or update coast
148 Lingle v. Chevron U.S.A. Inc., 544 U.S. 528, 539 (2005).
149 Penn Cent. Transp. Co. v. City of New York, 438 U.S. 104, 124 (1978).
150 Id.
151 Id.
152 Id. at 125. See also Lingle, supra note 148, at 540 (wherein the Court observed that, “the Penn Central inquiry
turns in large part, albeit not exclusively, upon the magnitude of a regulation’s economic impact and the degree
to which it interferes with legitimate property interests.”)
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erosion and flood-hazard zone delineations to incorporate projected rather than historic rates of
SLR) would likely survive a takings analysis under the Penn Central balancing test (reaffirmed
in Lingle). But, as discussed further below, the statutory and/or regulatory implementation of a
new statewide rolling easement policy for existing development along the shoreline, which
requires public access across and over formerly unencumbered and already developed private
uplands, coupled with policies to prevent armoring of eroding coastlines, specifically those
adjacent to existing development on uplands or Filled Tidelands, would likely be much more
controversial to affected landowners, whose related taking claims will likely require more
extended judicial appellate review under Penn Central, or as applicable to the facts a specific
case and given land parcel, the stricter Lucas and Palazzolo taking tests.
Regarding land use and development restrictions within coastal floodplains, specifically
the application of a municipal zoning ordinance that prohibited new residential dwellings to be
constructed within a designated flood zone district, the Massachusetts Supreme Judicial Court in
its 2005 decision in Gove v. Zoning Brd. of Appeals of Chatham, applied the “highly deferential”
federal taking test (Penn Central), as most recently rearticulated by the U.S. Supreme Court’s
2005 decision in Lingle, which the SJC found in “practical effect” renders a zoning ordinance
valid under the U.S. Constitution unless its application bears no “reasonable relation to the
State’s legitimate purpose.”153 In Gove, the SJC found that the evidence clearly established a
reasonable relationship between the municipal prohibition against residential development on the
plaintiff’s undeveloped lot and legitimate state interests.154 Specifically, in addition to evidence
of potential danger a house on this coastal property would pose to local rescue workers (e.g.,
police and fire), other considered evidence included expert testimony that a proposed house
thereon could certainly be moved off its foundation by an especially severe storm, as well as
endanger and cause collateral damage to surrounding structures and property.155
The SJC in Gove also quickly dismiss plaintiff’s contention here that a total regulatory
taking under the Lucas and Palazzolo occurred, finding that the facts in Gove “are no more
indicative of a total taking than those considered by the [U.S.] Supreme Court in Palazzolo” and
that Gove had failed to prove the challenged regulation left her property “economically idle.”156
Moving to the prong the Penn Central balancing test that reviews claimant’s distinct investmentbacked expectations, the SJC found that Gove failed to show any substantial personal financial
investment in the lot, which that SJC emphasized “her inability to demonstrate that she ever had
any reasonable expectation of selling that particular lot for residential development, or that she
has suffered any substantial loss as a result of the regulations.” 157 Rounding out its Penn Central
analysis, the SJC noted that the “character of governmental action” here (enacting and enforcing
the zoning ordinance) was “the type of limited protection against harmful private land use that
routinely has withstood allegations of regulatory takings.”158 The SJC concluded that reasonable

153 Gove v. Zoning Brd. Of Appeals of Chatham, 444 Mass. 754, 760 (2005).
154 Id. at 761.
155 Id. at Footnote 13.
156 Id. at 762-73.
157 Id. at 766.
158 Id. at 767.
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municipal action mitigating potential flood hazards, “at the very least when it does not involve a
‘total’ regulatory taking or a physical invasion, typically does not require compensation.”159
C.

Taking by Physical Invasion via Statewide “Rolling Easements”

As previously noted in Section IV above, one adaptation strategy recommended by the
Mass. Executive Office of Energy and Environmental Affairs and its Climate Change Adaptation
Advisory Committee (convened by EEA under direction of the Massachusetts Global Warming
Solutions Act of 2008 to analyze strategies for adapting to the predicted impacts of climate
change) in its final Adaptation Report is to, “Consider a statewide rolling easements policy for
existing development along the shoreline. These rolling easements are typically coupled with
policies that prevent armoring of the coast.”160 While governmental agencies and academics
have previously proposed and generally analyzed the legal viability of a “rolling easements”
policy (under which unburdened private uplands becomes subject to public use easements as sea
levels rise), as one of several options to ensure that human development and activities do not
impede the natural inland migration of shorelines and coastal resource areas (such as beaches,
tidal flats and salt marshes),161 and other states, specifically including Texas, have enacted
legislation that provides for rolling public beachfront easements,162 the enforcement of such
policies has been the subject of extended litigation based on constitutional claims raised by
private landowners, and only recently decided based on a given state’s judicial interpretation of
its existing property law.163 Notably, Massachusetts’s existing property law and public trust
doctrine (as reviewed in Section IV) differs from most other U.S. states (including Florida and
Texas) in that the Commonwealth generally only owns “submerged lands” (aka Commonwealth
159 Id. For a detailed review of the No Adverse Impact (NAI) floodplain planning and management strategies for
flood-prone communities and an analysis of related Fifth Amendment taking challenges, including the Gove
case, see Edward A. Thomas & Sam Riley Medlock, Mitigating Misery: Land Use and Protection of Property
Rights before the Next Big Flood, 9 Vt. J. of Envtl. Law 155, 163-175 (2008).
160 EEA, supra note 1, at 112.
161 See generally James G. Titus, Rising Seas, Coastal Erosion, and the Taking Clause: How to Save Wetlands and
Beaches without Hurting Property Owners, 57 (4) MD. L. REV. 1279, (1998), and specifically at 1308-1309,
(including references in footnotes 117 and 119, to several previous reports, including by the U.S. EPA Office of
Policy and Planning, dating back to the late 1980s outlining different approaches to preserve wetland shorelines
as sea levels rise, including the creation of rolling easements, and noting the first legal analysis of these options
to be reviewed by Robert L. Fischman over 20 years ago in Global Warming and Property Interests: Preserving
Coastal Wetlands as Sea Levels Rise, 19 HOFSTRA L. REV. 565, 570-74 (1991)). For a more recent legal
review, see also J. Peter, Byrne, Rising Seas and Common Law Baselines: A Comment on Regulatory Takings
Discourse Concerning Climate Change, 11 VT. J. OF ENVTL. LAW 625 (2010).
162 See Texas Open Beaches Act, TEX. NAT. RES. CODE. ANN. § 61.011(a) et seq.
163 See Severance v. Patterson, 655 F.3d 490 (5th Cir., 2009) (where the Court held that plaintiffs 5th Amendment
claim that the State of Texas had taken her property without just compensation by enforcing a public easement
under the Texas Open Beaches Act was not ripe, but certified questions of state law to the Texas Supreme Court
regarding whether Texas recognizes a “rolling” public beachfront access easement and to what extent a
landowner would be entitled to compensation under Texas law or the U.S. Constitution for limitation on use of
property effected by the landward migration of a rolling easement to guide the federal court’s determination of
plaintiff’s 4th Amendment unreasonable seizure claim), and Severance v. Patterson, (--- S.W.3d ---) 55 Tex.
Sup. Ct. J. 501 (Tex., 2012) (holding that, as a matter of first impression, an avulsive event that moves mean
high tide line and vegetation line suddenly, causing former dry beach to become part of State-owned wet beach,
does not automatically deprive private property owner, through “rolling” easement, of her right to exclude
public from new dry beach).
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or Public Tidelands) seaward of the historic mean low water mark, instead of the mean high
water mark.164 Thus in Massachusetts, unlike many other U.S. coastal states (besides Maine,
Virginia, Delaware, and Pennsylvania),165 the property line between state and private fee simple
ownership of Public and Private Tidelands is not an ambulatory boundary associated with the
mean high water mark, but has already been demarcated and fixed at the historic low water mark
by the Colonial Ordinance and Chapter 91.
However, as previously reviewed in Section IV, the Commonwealth, under its unique
public trust doctrine, has and continues to reserve an “easement” for specific public uses (e.g.,
those uses expressly related to navigation, fishing, fowling) above the historic mean low water
mark (or 1650 feet from historic mean high water mark, whichever is further landward).166
Within undeveloped Flowed Tidelands, these public use rights (and the public trust “easement”)
would clearly move landward when reliction or gradual shoreline erosion occurs, tracking the
ambulatory mean high water line.167 But, it is much less clear if this public trust easement would
164 See supra Section IV.
165 Tim Eichenberg, Sean Bothwell and Darcy Vaughn, Climate Change and the Public Trust Doctrine: Using an
Ancient Doctrine to Adapt to Rising Sea Levels in the San Francisco Bay, 3 Golden Gate U. Envtl. L.J. 243, 263
(2009). As noted herein, notwithstanding the grant of the federal Submerged Lands Act (43 U.S.C.A. § 1301 et
seq.), which provides that states hold title to navigable waters, tidelands (to mean high tide), and submerged
lands (generally to three miles offshore), Massachusetts is among the five states (including Maine,
Pennsylvania, Delaware and Virginia) which has granted rights of private ownership to the mean low water
mark. For summary and illustrative map of varying public common law interests in tidelands and shores of
coastal U.S. states, see also Titus, James G., supra note 161, at 1364 -1369.
166 See supra note 71. Note again SJC comment in Arno, supra note 141, at 81, that its use of “easement” here is
only just a placeholder for “historic public trust rights present in the jus publicum”, and does not import the
“manifold doctrines, limitations, and precedents that apply to those words in ordinary contexts where they are
used to reflect bargains struck between or among private parties.”
167 As well as seaward when accretion occurs, to which affected landowners have the right to apportion the newly
created uplands. See Adams v. Frothingham, 3 Mass. 352, 363 (1807) (holding that increases to the flats are
annexed to the adjoining upland, to the distance of 100 rods from the shore, and benefit of the landowner, but
specifically finding that, “This increase is of necessity gradual and imperceptible. No man can fix a period
when it began, no testimony can mark the exact margin of the channel on any given day or year. … further, we
think this an instance in which we may safely apply the maxim, De minimis non curat lex [the law does not
concern itself with trifles]”); Phillip v. Rhodes, 48 Mass. 322, 325 (1843) (holding that defendant’s private
easement to gather seaweed on the beach below a specific field “cannot be affected by the gradual and
imperceptible changes taking place on the sea-shore. Wherever the beach exists in front of or below the field,
there the right of taking the sea dressing extends, and it matters not whether the sea has gained upon the land or
has receded. The beach remains, and to that the easement is appurtenant.”); Allen v. Wood, 256 Mass. 343, 349
(1926) (finding “Accretions to land bounding on a river or the sea belong to the owners of the adjoining land”
and that, “It is well established in the case of accretions to land along the seashore, that ‘the line of ownership
follows the changing water line.’” [quoting to East Boston Co. v. Commonwealth, 203 Mass. 69, 75 (1909)];
Michaelson v. Silver Beach Improvement Assoc., Inc., 324 Mass. 251, 253-54 (1961) (finding that “If the beach
had been created by accretion, which occurs ‘[w]hen the line between water and land bordering thereon is
changed by the gradual deposit of alluvial soil upon the margin of the water’[citing Allen v. Wood], the answer
would be clear; for ‘[i]t is settled that where accretions are made to land along the seashore ‘the line of
ownership follows the changing water line.’ [quoting Burke v. Commonwealth, 283 Mass. 63, 68 (1933) and
citing to East Boston Co. and Allen]; Lorusso v. Acapesket Improvement Assoc., 408 Mass. 772, 780 (1990)
(where the SJC started it legal analysis by “setting forth well-established relevant principles having to do with
the rights of littoral landowners. One of these is that, when the boundary between the water and the land
changes by the gradual deposit of sand and clay and the like, then the line of ownership ordinarily follows the
changing water line.”[citing to Michaelson]; Bergh v. Hines, 44 Mass. App. Ct. 590 (finding “well-settled
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roll landward in the case of Filled Tidelands that have already been developed by private
landowners within the scope of their existing property rights and the conditions of Chapter 91
licenses (which for Filled Tidelands may be granted by the MassDEP for a term of up to 99
years),168 or where the present locations of coastlines and mean high water lines are shifted
dramatically and abruptly landward by climate-change related SLR, increased coastal flooding
and/or accelerated storm-related erosion. Although Massachusetts case law does not typically
distinguish between natural and man-made causes in determining whether a change (landward or
seaward) in the mean high water mark affects a corresponding movement in the ambulatory line
between Private Tidelands subject to an public easement and adjacent private uplands,169 it is
legally debatable whether rapid and sudden changes in coastlines, primarily caused by climate
change, should be judicially reviewed under the legal doctrines of accretion and reliction (which
at common law, as well as Massachusetts case law, are premised on the occurrence of gradual
and imperceptible shifts in ambulatory or moving location of riparian and coastal shorelines)170
or rather under the doctrine of avulsion (under which, ambulatory property lines do not shift after
either natural or man-induced events which cause of sudden and perceptible changes).
A recent law review article by a noted legal scholar and professor Joseph Sax concluded
after an extensive review of the ancient history of the legal doctrines of accretion and avulsion
that, “any effort to characterize today’s rising sea levels as avulsive or accretive is empty of
meaning,”171 and also proposes therein that title to littoral properties should follow a moving
water boundary without regard to the rate, perceptibility, or suddenness of the movement, subject
to only a handful of exceptions.172 Another legal scholar has also recently argued that in the
case of new legislative programs aimed at adapting to rising sea levels related to climate change,
courts should not need to worry about old common law rules, adopted under vastly different
circumstances and that the replacement of a common law rule with a statutory one, should be no
bearing on whether a regulatory taking has occurred.173 But, despite these weighty academic
proposals and arguments, at the request of the Fifth Circuit in a certified question proceeding, the
Texas Supreme Court in 2012 completed an extensive legal analysis in Severance v. Patterson of
its state property law on the application of the accretion/reliction versus avulsion doctrines to
determine whether Texas’s public beachfront easement (enforced by the state under the Texas
Open Beaches Act) “rolls” landward onto formerly dry land and require private owners to permit

authority for the proposition that littoral (shoreline) boundaries are not fixed, because natural processes of
accretion or erosion change them, and that easements, stated to run with such a boundary, ordinarily will follow
the naturally changing line.” [citing to Phillips v. Rhodes]
168 See supra note 96.
169 It can be argued that accelerated SLR caused by climate change is man-made instead of natural, but under
existing Mass. case law, this distinction is not typically material as both natural forces and man-made activities
(including the construction of coastal barrier structures) may cause legally recognized gradual shifts in
ambulatory coastal boundaries, so long as property owner him/herself did not specifically create change that
benefits their land). See Adams, 3 Mass. at 363; Michaelson, 324 Mass. at 253; and Lorusso, 408 Mass. at 780.
170 See supra note 167.
171 Joseph L. Sax, The Accretion/Avulsion Puzzle: Its Past Revealed, Its Future Proposed, 23 TUL. ENVTL. L.J.,
305, 356 (2010).
172 Id.
173 See Byrne, supra note at 638-39.
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public access thereon.174 In Severance, while there were several dissents to its majority opinion,
the Texas Supreme Court held that, as a matter of first impression, if an avulsive event moves the
mean high tide and beachfront vegetation line suddenly and perceptibly, causing former dry
beach to become part of the state-owned wet beach or completely submerged, the adjacent
private property owner is not automatically deprived of their right to exclude the public from
accessing the new dry beach. In those situations, the Texas Supreme Court found that when such
changes occur suddenly and perceptibly as to materially alter existing littoral boundaries, the
land encumbered by the easement is lost to the public trust, along with the related easement that
is attached to the land.175
While the Texas Supreme Court’s analysis in Severance v. Patterson is founded on that
state’s own unique body of coastal property law, the general common law distinction between
the doctrines of accretion and avulsion (grounded of course in state-specific case law) in
determining whether ambulatory property boundaries and associated property rights should shift
(in the case of accretion) or remain the same (when an avulsive event occurred) can and should
be applied in similar cases arising in Massachusetts which decide whether the public “easement”
that is the legal placeholder this state’s public trust doctrine can roll landward onto formerly
unencumbered private uplands. As discussed above, littoral landowners’ rights related to
accretion/reliction are well-defined under existing state law.176 However, to date, the SJC has
only that the opportunity to recognize the common law principle of avulsion in its historic review
of riparian property boundaries. Specifically, in case involving a non-tidally influenced river
(where parties disputed the location of riparian property boundaries, defined therein by the SJC
in accordance with common law as the filum aquce or middle of the river), the SJC in Ingraham
v. Wilkenson found, “The doctrine of alluvion and its consequences seems to be very clearly
settled. That which is formed by gradual accretion belongs to the owner of the soil to which it
adheres. That land which may be separated from a man’s farm by sudden change of the bed of
the river may be reclaimed by him who lost it.”177 In the occurrence of events which precipitate
sudden, violent and perceptible changes in the Massachusetts’s coastline (including those events
likely caused by the effects of climate change), and instance of related disputes regarding the
relocation of littoral property interests and public use easements which have traditionally defined
by the mean high water mark, as a matter of first impression, it would appear very timely for the
SJC to consider extending its historic recognition in Ingraham of what is often referred to as the
doctrine of avulsion from the context of riparian property boundaries to resolve related issues
regarding the location of similarly ambulatory littoral boundaries used to define the location of
public trust and private property interests.
In Massachusetts, while state and local legislative updates should be democratically
enacted to proactively address the emerging public policy imperative for social adaptation to the
effects of climate change, the Commonwealth’s extensive body of coastal property law
(including its case law reviewing the location and extent of the “easement” for public trust rights;
state statutes, such as Chapter 91) are by no means currently empty or void of continued
174 Severance (Tex., 2012), supra note 163.
175 Id.
176 See Mass. cases cited in supra note 167, and infra.
177 Ingraham v. Wilkenson, 21 Mass. 268, 274 (1826). The term “alluvion” is defined as ‘the wash or flow of
water against a shore’ in the current version of the Merriam Webster dictionary.
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meaning. To the contrary, Massachusetts’s existing property law remains of great significance in
any judicial determination of whether or not a claimed unconstitutional taking by the government
of private coastal property has occurred by state or local implementation of currently
recommended climate change adaptation policies, especially for any proposals seeking to enact a
statewide “rolling easements” policy. Existing laws should strongly influence the careful
judicial balancing of competing factors under the Penn Central taking test, particularly in regards
to the economic impact of a regulation on a specific landowner’s reasonable investment-backed
expectations on the permissible activities allowed within their coastal property, most notably
where significant private investments have been made based on existing state laws and
regulations and the nature of specific government action under review (e.g. if the state is acting
within the scope of its specific powers related to navigation and fisheries under the public trust
doctrine or is effecting a physical invasion of private property) . Existing state property law
should also direct any judicial determinations that a governmental taking of all economically
beneficial uses of a specific coastal property has occurred under the Lucas and Palazzolo taking
tests. Given the significant and continued value and desirability of coastal lands to a variety of
different users, it is very likely that related legal challenges will be raised by affected parties, and
Massachusetts’s property law serves a means of resolving disputes among property owners,
including the Commonwealth acting on behalf the public interest.
Judicial review of the reasonableness of specific private investments in coastal properties
can and should shift over time, depending in large part of the relative timing of enactments of
legislation and related regulations for new coastal land uses and development. The review of
reasonableness in this context should also be influenced by the increasingly broad social/political
acknowledgement of, and continued scientific consensus surrounding the occurrence of climate
change and its reasonably foreseeable effects, including on the Massachusetts coastline and
related natural resource areas. However, in the absence of new state statutes to the contrary, the
common law distinction between gradual accretion and reliction versus abrupt avulsion and their
respective effects of shifting (or not shifting) the location of public uses and associated access
protected by the public trust doctrine, incorporated into Massachusetts law by existing statute
and case law, should be used as an equitable tool in determining which background property
rights, conditions and limitations affected landowners could (or should) have anticipated when
investing in coastal property versus unanticipated and sudden changes, including those caused by
climate change. Since U.S. and international scientific consensus on global warming and climate
change has only clearly solidified over the last decade or so,178 and social acknowledgement of
this consensus by a majority of the Commonwealth’s citizens, as symbolized by the enactment of
the Massachusetts Global Warming Solutions Act of 2008, has only just occurred over the last
few years, the reasonableness of specific littoral landowners’ expectations in the use of affected
coastal properties should be reviewed and judged accordingly.
D.

Land Use Exactions under Nollan-Dolan

For landowners challenging the validity of conditions or requirements of applicable state
environmental and land use permits, including Chapter 91 licenses issued by MassDEP, as well
as local permits issued by cities and municipalities, including land use, zoning or building

178 EEA, supra note 3, at 12. See also IPCC, supra note 1.
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permits, the applicable takings analysis applied to assess the validity of permit conditions is the
U.S. Supreme Court’s Nollan-Dolan 2-step “essential nexus” and “rough proportionality” test.
In Nollan v. California Coastal Commission, landowners challenged the Commission’s
authority to condition a permit for the plaintiffs’ rebuilding of their coastal residence with the
requirement that they dedicate a public access easement across their oceanfront property, due to
the Commission’s determination that the home as rebuilt would block the public’s visual and
psychological access to public beaches and waterfront from the adjacent public roadway.179
Here, the U.S. Supreme Court held that for the permit condition not to constitute an illegal taking
of private property by the state government without just compensation, there must be a “essential
nexus” between its legitimate state interests and the ends advanced as the justification for a given
permit condition.180 The Court noted that if the Commission had attached to its permit a
condition that protected the public’s ability to see the beach, despite the rebuilding of a larger
residence, such as a building height or width restriction or a ban on fences, “so long as the
Commission could have exercised its police power to forbid construction of the house altogether,
such conditions would also be constitutional.”181 The Court also observed that a permit
condition would be constitutional even if it required that the plaintiffs provide a viewing spot on
their property for passersby with whose view of the ocean their new house would interfere.182
But here, the Court found that the lack of a nexus between the permit condition and the original
purpose of the Commission’s coastal building restriction “converts that purpose to something
other than what it was. The purpose then becomes, quite simply, the obtaining of an easement to
serve some valid governmental purpose, but without payment of compensation.”183 In Nollan,
the Court concluded that, “Whatever may be the outer limits of ‘legitimate state interests’ in the
takings and land-use context, this is not one of them.”184 And, it stated, “In short, unless the
permit condition serves the same governmental purpose as the development ban, the building
restriction is not a valid regulation of land use but ‘an out-and-out plan of extortion.’”185
While the Court did not reach the question in Nollan to identify the “outer limits” of
legitimate state interests in the takings and land-use context,186 seven years later in its decision in
Dolan v. City of Tigard, the Court held that property use restrictions of a land use permit may
constitute a taking if it is not reasonably necessary to effectuate substantial government purpose,
and further that the Fifth Amendment requires “rough proportionality” between the nature and
extent of a use restriction/requirement and the impact of proposed development.187 In Dolan,
where the City conditioned its approval of a permit for the expansion of a commercial building
on the owner’s dedication by easements of a portion of its property for a public greenway and the
construction of a pedestrian/bicycle pathway within and adjoining a floodplain, the Court found
179 Nollan v. California Coastal Com’n, 483 U.S. 825, 828 (1987).
180 Id. at 837.
181 Id. at 836.
182 Id.
183 Id. at 837. Citations omitted.
184 Id.
185 Id.
186 Id.
187 Dolan v. City of Tigard, 512 U.S. 374, 391 (1994).
32

that while reducing flooding and traffic congestion were legitimate public purposes (and thus
satisfying the first part of the Nollan-Dolan 2-part test), the City’s exactions here went well
beyond the need for flood mitigation. Further, and also unrelated to its interests of flood control,
the dedication of land for a public greenway across private property was viewed as extremely
problematic by the Court in Dolan, as this public access requirement struck at the core of the
landowner’s property rights, specifically her right to exclude others, which as the Court noted,
citing to its taking case precedent here, is “‘one of the most essential sticks in the bundle of
rights that are commonly characterized as property.”188 Further, while the Court observed that
the dedication of sidewalks and other public ways is generally viewed as a reasonable means to
avoid traffic congestion, the majority in Dolan found that City had not met its burden in showing
that the vehicle trips generated from the proposed commercial building expansion reasonably
related to its requirement of the dedication of a public pathway across the applicant owner’s
property. Finally, although the Court noted as “laudable” the City’s goals of reducing flooding
hazards and traffic congestion, and providing public greenways, the Court found in Dolan that,
“there are outer limits to how this may be done.”189 Ending its decision in a cautionary fashion,
the Court quoted from Pennsylvania Coal Co. v. Mahon, an early taking decision from 1922,
wherein it stated that, “‘A strong public desire to improve the public condition [will not] warrant
achieving the desire by a shorter cut than the constitutional way of paying for the change.’”190
As outlined by the U.S. Supreme Court in its decision in Nollan, any property use
limitations or affirmative requirements included in permits issued by the Commonwealth, its
cities or municipalities, to satisfy the requirements of the 5th Amendment of the federal
Constitution, as applied to the states via the 14th Amendment, must provide a clear link or
“essential nexus” between the state’s legitimate interests, such as the exercise of its police
powers to protect the health, safety and welfare of the public, including in the context of public
protections against the reasonably anticipated effects of climate change along the state’s
coastline caused primarily by accelerated SLR, as well as increased coastal flooding and stormrelated shoreline erosion. The currently substantial and likely only increasing established body
of scientific studies, observations and related predictions of the global as well as more localized
effects of climate change will likely only serve to strengthen the legitimacy of the state’s
interests and as well as establish the required legal nexus under Nollan for related waterfront and
land use restrictions and/or requirements attached to stator or locally issued permits for future
development, redevelopment or expansion of existing land uses activities and uses of coastal
properties. However, a much tougher question will be whether the second part of the Court’s
188 Id. at 385 and again at 393, quoting Kaiser Aetna v. United States, 444 U.S. 164, 176 (1979).
189 Id. at 396.
190 Id., quoting Pennsylvania Coal Co. v. Mahon, 260 U.S. 413, 416 (1922). In a strong dissent in Dolan, Justices
Stevens, Blackmun and Ginsburg found, “In our changing world one thing is certain: uncertainty will characterize
predictions about the impact of new urban developments on the risks of floods, earthquakes, traffic congestion, or
environmental harms. When there is doubt concerning the magnitude of those impacts, the public interest in averting
them must outweigh the private interest of the commercial entrepreneur. If the government can demonstrate that the
conditions it has imposed in a land use permit are rational, impartial and conducive to fulfilling the aims of a valid
land use plan, a strong presumption of validity should attach to those conditions. The burden of demonstrating that
those conditions have unreasonably impaired the economic value of the proposed improvement belongs squarely on
the shoulders of the party challenging the state action’s constitutionality. That allocation of burdens has served us
well in the past. The Court has stumbled badly today by reversing it.” Id. at 411.
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regulatory taking test, as developed in Dolan, is also adequately meet, specifically the “rough
proportionality” and reasonable relation required to be demonstrated by the government between
the nature and extent of a given coastal property use restriction and/or requirement and the
anticipated impact of the proposed development or property use.
While some adaptation strategies currently proposed by the Commonwealth to address
the impacts of climate change on development and land use along Massachusetts’s coastline,
such as revisions to the State Building Code to strengthen requirements for storm-resistant
building designs, materials and features, enhanced separate septic system rules to account for
projected rise in water table levels, or increased local planning review to ensure that the design
and construction of coastal development projects do not have adverse impacts on surrounding
properties; will likely meet Dolan’s requirements, the government’s burden to show a reasonable
relationship and “rough proportionally” between a requirement for a landowner to maintenance
hard stabilization structures or implement recommended soft stabilization techniques near
eroding shorelines or floodplains may be less clear, particularly in light of uncertainty in the
speed and extent of predicted climate change related accelerated SLR and increased coastal
flooding and shoreline erosion.
Massachusetts’s existing public trust doctrine and its legal protection of use-specific
public activities, such as those related to traditional fishing, fowling and navigation, may lend
judicial support where required shoreline structures and/or land management practices required
by applicable state or local permits are located within existing Commonwealth and/or Private
Tidelands. However, where they are located within adjacent private uplands, the application to
public trust doctrine to protect currently upland areas for the future migration of tidelands,
coastal natural resources and associated public uses will be considerably more difficult for state
or local governments to argue persuasively for in court, particularly in light of likely private
landowner challenges to sudden shifts in the location of private/public property boundaries and
the potential extension by reviewing state courts of the doctrine of avulsion to littoral properties.
Finally, given the strong legal precedent on the nature and extent of what constitutes private
property and an owner’s associated property rights, specifically the right of property owner’s to
exclude physical access by the general public, recognized by the highest state and federal courts
as one of the defining and core features of private property, any permit requirements requiring
public access on or across private uplands located adjacent to coastline, exacted with the goal of
accommodating future public use rights along the coastline in anticipation of accelerated SLR
due to climate change, will likely prove difficult for the government to defend, based on the
regulatory takings precedent in Dolan.
VI.

General Insights for Adaptation Efforts in Other Coastal Regions

In the U.S., state and local governments will face many challenges in their development
and implementation of successful and legally defensible laws, regulations and land use strategies
required to effectively and efficiently address the growing public policy imperative for proactive
adaptation planning presented by the anticipated of the effects of climate change, including
accelerated sea level rise, as well as increased coastal flooding and shoreline erosion. This
article reviews several coastal-related climate change adaptation strategies currently proposed by
executive agencies of the Commonwealth of Massachusetts against the largely antiquated
backdrop of existing state judicial precedent, laws and regulations related to the nature and
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extent of public and private coastal property use and ownership rights, including the state’s
public trust doctrine, as well as the U.S. Supreme Court current federal takings jurisprudence.
While some strategies proposed by the Commonwealth’s Executive Office of Energy and
Environmental for climate change adaptation in coastal areas, if implemented, would likely
survive judicial scrutiny, such as revisions to the State Building Code to strengthen requirements
for storm-resistant building designs, materials and features, others, specifically those that require
the public’s physical access to traditionally private properties, may not. However, looking at
predictions for accelerated sea level rise during the 21st century, it is also clear that the state’s
existing coastal property law and legal doctrines will very likely prove inadequate for resolving
public/private property use disputes very likely to arise due to the occurrence of unprecedented
changes and shifts in local coastlines associated with and primarily caused by climate change.
Thus, as part of an emerging public policy imperative, additional forward-looking state
legislation as well as city and municipal ordinances and bylaws, which incorporates as their
baseline the reasonably anticipate effects of climate change on traditional public/private property
boundaries and also appropriately respects both the constitutional limitations on the
government’s taking of private property without just compensation, will be required to
adequately address and equitably balance existing public and private interests in the state’s
environmentally and economically valuable coastal properties. While such balancing of these
often competing interests will certainly not be easy, itwill also certainly be required, as
individual landowners and the general public begin to directly experience and confront the many
challenges presented by the effects of climate change to traditionally accepted property
boundaries and associated public and private uses and rights.
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